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PREFACE    TO    THE    SIXTH    EDITION. 


The  experience  I  had  as  an  owner,  trainer  and  rider  many 
years  ago  in  India,  impressed  on  me  so  strongly  the  neces- 
sity of  acquiring  veterinary  knowledge,  that  when  I  obtained 
a  year's  furlough  in  1876,  I  returned  to  England  and  spent 
my  military  holidays  at  the  New  Veterinary  College,  Edin- 
burgh. At  the  end  of  this  first  year's  veterinary  course,  I 
found  that  I  had  made  so  many  notes  which  would  be 
useful  to  horse-owners  in  general,  as  well  as  to  myself,  that 
I  collected  them  into  book  form,  and  had  them  published 
under  the  title  of  '*  Veterinary  Notes  for  Horse-owners." 
Three  years  later,  I  was  fortunate  to  get  another  year's  fur- 
lough, which  I  also  spent  among  my  former  friends  and 
instructors.  My  studies  were  greatly  facilitated  by  the 
generous  and  valuable  help  of  the  late  Professor  Williams, 
Professor  A.  Johnston  and  other  teachers,  whose  patience 
I  sorely  tried  by  continual  questions  as  to  the  **  why  "  and 
**  wherefore "  of  the  vete-'frcary  tveatnxcnt  of  horses. 

As  the  first  edition  of  tne  *' Notes  "had  sold  out  before 
the  end  of  my  second  year's  vti'«.erinaiy  course,  I  was  able 
to  add  a  great  deal  of  useful  new  matter  to  the  second 
edition,  which  received  increased  appreciation  from  the 
public.  I  brought  out  the  third  edition  after  I  had  obtained 
the  diploma  of  the  R.C.V.S.  and  had  retired  from  the  Army. 
Since  those  ancient  times,  I  have  continued  to  treat  this  work 
as  a  horse-owner's  note-book,  in  which  I  have  recorded  all  the 
useful  veterinary  information  I  have  been  able  to  obtain 
about  horses,  from   personal  experience,  friends  and  books. 
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Hence  it  is  invaluable  to  me  as  a  work  of  reference,  for  if 
I  had  not  written  it,  I  would  have  probably  forgotten  at 
least  half  of  what  I  had  seen,  heard  and  read.  I  trust 
that  it  will  be  of  equal  benefit  to  my  readers,  whether  they 
are  horsemen  of  ordinary  education  or  veterinary'  surgeons. 
The  fact  that  I  have  spent  a  large  portion  of  my  life  in 
many  foreign  countries,  ought  to  make  this  book  of  special 
use  to  English  horse-owners  who  live  abroad. 

I  have  employed  type  of  different  sizes,  with  the  object 
of  maintaining  the  character  of  this  book  as  a  means  of 
ready  reference  for  non-professional  readers,  without  having 
to  exclude  information  which  they  might  consider  to  be  too 
abstruse  for  their  requirements  ;  but  which  might  prove 
useful  to  horse-owners  possessing  more  scientific  knowledge. 
This  edition  is  to  a  large  extent  a  new  book,  because  I 
spent  three  years  revising  it,  and  have  added  much  new 
matter  and  123  new  illustrations  from  photographs  I  took. 
In  the  building  up  of  this  literary  structure,  I  have  been 
greatly  aided  by  the  valuable  hints  and  kindly  criticisms 
which  I  obtained  from  Veterinary-Surgeon  Desmond,  Colonel 
Nunn,  Deputy-Director-General  A.V.D.,  Mr.  J.  S.  Barber, 
M.R.C.  V.S.,  Mr.  Reginald  Over,  M.R.C.V.S.,  and  other  learned 
friends.  In  making  a  collection  of  horses*  heads  of  authentic 
ages  for  the  illustrations  in  Chapter  XXXIII.,  I  am  particu- 
larly indebteSl:t5>.J5fr>..W;£Kavi:4R.C.V.S.,  Mr.  Wharam, 
M.R.C.V.S.,  MWEj-H.-LekcK,  F.T^'.C.V.S.,  Professor  Hobday, 
F.R.C.V.S.,    Mr.  *H9esj  fitard^  and    other    confreres. 

Thanks  to  the-^gewerftus^^l^te  ^f  these  gentlemen,  I  have 
succeeded  in  a  pbciogtafpitL:  :tafik  which,  as  far  as  1  can 
ascertain,  has  never  before  been  accomplished.  Mr.  Barber 
and  Mr.  Willis,  M.R.C.V.S.,  were  most  kind  in  lending  me 
many  interesting  specimens  to  photograph. 

To  facilitate  reference,  I  have  tried  to  make  the  index  as 
complete  as  possible. 

As    a    chemist's   shop   is   not   always   within  easy  reach, 
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especially  in  foreign  countries,  I  have  frequently,  when  de- 
scribing the  treatment  of  a  particular  ailment,  given  several 
recipes,  so  that  the  absence  of  one  or  more  drugs  might 
not  defeat  success.  In  these  lists,  priority  has  been  accorded 
to  merit,  as  far  as  practicable. 

Underneath  all  the  illustrations  which  are  not  original,  I 
have  named  the  respective  sources  from  which  they  were 
obtained. 


Y€W  Tree  House^  Crick^  -R^g^y^ 
I  St  January,  1903. 
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CHAPTER  I. 

DeteCiion  of  Lamei^ess. 

definition conditions  of  examination  fob  lameness pointing 

suitability  of  the  trot  as  a  pace  at  which  to  detect  lameness 

^movements  of  the  head  in  lameness detection  of  lameness 

during  movement ^peculiarities  of  action — method  of  finding 

out  whether  the  seat  of  lameness  is  or  is  not  above  the 

FETLOCK. 

DEFINITION. — A  horse  is  lame  when  pain  or  inability  causes 
him,  during  movement,  to  alter  the  usual  distribution  of  weight  on 
one  or  more  of  the  limbs ;  or  to  alter  the  normal  "  play  "  (extension 
and  flexion)  of  any  of  their  joints.  Irregularity  of  gait  is  com- 
monly supposed  to  constitute  lameness.  A  horse  which  is  **  lame 
all  round  "  may,  however,  go  "  level."  Although  deficiency  of  action 
18  its  usual  cause,  the  lameness  of  stringhalt  is  due  to  its  excess. 
In  the  case  of  a  horse  which  is  equally  lame  on  all  his  legs,  the 
duration  of  their  periods  of  contact  with  the  ground,  and  the  "  play  " 
of  one  or  more  of  their  respective  joints  will  not  be  normal.  In  the 
majority  of  such  cases,  either  the  toe  or  the  heel  will  be  unduly 
favoured  in  the  distribution  of  weight. 

Percivall  defines  lameness  "  as  the  manifestation  in  the  act  of 
progression,  by  one  or  more  of  the  limbs,  of  pain  or  weakness,  in- 
ability or  impediment."  We  here  come  to  the  important  division 
of  mechanical  lameness,  and  lameness  from  pain.  Under  ordinary 
circumstances  it  is  difficult  to  say  when  the  former  is  wholly  un- 
complicated by  the  latter.  If  a  horse  is  lame,  for  instance,  from  a 
stiff  joint  wTiich  exhibits  no  inflammatory  symptoms  after  work, 
and  if  the  nature  of  the  lameness  is  unaffected  by  work,  we  may 
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reasonably  infer  that  the  lameness  is  accompanied  by  little  or  no  ' 
pain.  Depriving  the  foot  of  feeling  by  neurotomy  (p.  669),  or  by 
the  injection  of  cocaine  (p.  608),  in  old  cases  of  foot-lameness,  as 
from  ringbone,  is  so  often  followed  by  removal  of  the  defect  in  the 
gait,  that  I  am  inclined  to  think  that  purely  mechanical  causes, 
especially  in  foot-lameness,  give  rise  to  lameness  much  less  fre- 
quently  than  might  be  supposed. 

Lameness  may  be  shown :  (1)  when  the  foot  of  the  lame  leg  i» 
on  the  ground,  as  when  the  horse  is  suffering  from  a  painful  coru ; 
(2)  when  the  foot  is  raised,  as  in  the  case  of  stiffness  of  the  knee, 
without  pain ;  and  (3)  when  the  foot  is  on  the  ground  and  when  it 
is  off  the  ground,  sa  in  acute  pain  of  the  fetlock  joint. 

Under  the  heading  of  lameness  we  may  include  for  convenience 
sake,  "  pointing  "  (p.  3)  of  a  foot. 

CONDITIONS  OF  EXAMINATION  FOR  LAMENESS.— In  the 
examination  of  a  horse  for  lameness,  we  should  first  try  to  find  out 
the  affected  leg,  and  then  should  endeavour  to  discover  the  seat,  in 
that  limb,  of  the  disease  or  inability. 

Cases  of  slight  lameness  behind,  especially  those  of  spavin  and 
stringhalt,  are  often  best  seen  when  the  horse  is  made  to  turn  on 
his  forehand  to  one  side  and  then  to  the  other  in  the  stall  or  bo::. 
We  may. then  observe  that  he  will  shift  the  weight  on  to  one  hind 
leg,  quicker  than  he  will  do  on  to  the  other,  which  we  may  con- 
sequently regard  as  the  imsound  limb. 

We  may  consider  the  detection,  during  movement,  of  lameness 
under  two  heads :  (1)  When  the  man  who  "  shows  "  the  horse  en- 
deavours to  make  him  stand  or  move  in  as  sound  a  manner  as 
possible.     (2)  When  the  examination  is  under  our  own  control. 

In  the  first  case,  an  unwary  purchaser  may  be  easily  deceived 
by  a  clever  "coper,"  whose  usual  dodges  are  as  follows: — ^Before 
the  horse  is  brought  out  of  the  stable  he  is  "  warmed  up  "  by  being 
threatened  with  the  whip  and  voice,  so  Uiat  he  may  forget  the  pain 
in  his  feet  and  legs,  and  be  ready  to  dance  and  prance  about  at  the 
hlightest  sign  from  his  master. 

The  softest  ground  is  chosen  on  which  to  show  off  his  action. 

He  will  be  led  in  a  curb  or  Pelham — not  a  snaffle — and  be  held 
tightly  by  the  head,  which  will  be  kept  in  a  raised  position,  so  as  to 
prevent  him  from  "  nodding "  it,  or  throwing  it  up.  Some  excuse 
will  be  framed  for  not  letting  him  trot ;  but  if  that  pace  be  insisted 
on,  he  will  probably  be  led  on  the  lame  side,  if  lame  in  front,  with 
his  head  turned  towards  the  affected  limb.  Or  he  may  be  ridden 
with  a  sharp  bit  and  a  tight  curb  chain. 

If  the  horse  is  lame  on  one  fore  leg,  and  it  is  feared  that  a 
somewhat  strict  examination  will  be  made,  the  coper  may  pare 
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down  the  hoof  of  its  sound  fellow,  after  removing  the  shoe,  so  as  to 
make  the  animal  equally  temder  on  both  fore  feet,  when  the  shoe  of 
the  sound  foot  has  been  replaced  The  horse's  apparent  stiffness  of 
gait  might  then,  if  remarked  upon,  be  accounted  for  by  alleging 
want  of  action,  naturally  cramped  manner  of  going,  &c. 

Leaving  the  copers  to  the  prosecution  of  their  nefarious  trade, 
we  shall  now  consider  the  examination  of  the  horse  under  the  most 
favourable  circumstances. 

POINTING. — Our  first  step  should  be,  if  possible,  to  see  the 
animal  in  the  stable  when  he  is  standing  quietly,  and  is  free  from 
all  excitement.  If  sound,  he  will  often  rest  one  hind  leg  by  bending 
its  fetlock,  while  he  keeps  both  fore  legs  firmly  planted ;  and,  after 
a  time,  will  ease  the  other  hind  leg,  which,  in  its  turn,  will  be  re- 
lieved by  its  fellow;  and  so  on.  Although  under  ordinary  condi- 
tions, one  fore  leg  may  be  slightly  advanced  beyond  the  other;  it 
will  not,  unless  when  diseased,  be  relieved  of  its  fair  share  of 
weight;  for  the  horse  will  normally  stand,  when  on  level  ground, 
with  an  equal  bearing  on  both  fore  legs.  A  fatigued  horse,  though 
sound,  may,  however,  rest  a  near  hind  and  an  off  fore,  or  an  off 
hind  and  a  near  fore,  alternately.  A  horse  lame  in  one  fore  leg, 
usually  stands  with  its  pastern  straighter  than  with  that  of  the 
sound  one. 

A  horse  is  said  to  "  point "  with  a  fore  leg,  if,  while  standing 
still,  he  keeps  it  advanced  beyond  its  fellow.  He  may  thus  rest 
it  with  only  the  toe  on  the  ground,  with  only  the  heel  on  the 
ground,  or  with  the  foot  brought  flat  down.  If  we  find  that  a  horse 
points  with  one  foot,  while  maintaining  a  position  which  indicates 
that  he  prefers  to  stand  in  a  constrained  attitude  rather  than  to 
put  weight  on  it,  we  may  reasonably  suspect  he  is  lame  on  that 
limb.  As  far  as  I  am  aware,  the  term  "  pointing  "  is  used  only 
with  reference  to  the  fore.  legs. 

As  a  general  rule,  when  the  disease  is  in  the  front  of  the  foot, 
the  animal  will  be  inclined  to  rest  only  his  heel  on  the  ground ;  but 
when  it  is  near  the  back  of  the  foot,  he  will  often  raise  the  heel. 
The  former  attitude  is  that  which  is  adopted  in  cases  of  acute 
laminitis,  and  generally  in  those  of  painful  ringbone;  the  latter, 
by  horses  suffering  from  confirmed  navicular  disease.  In  most 
cases  of  pointing,  when  the  disease  is  not  in  the  foot,  the  horse 
keeps  the  joints  of  the  foot  bent,  and  the  heel  consequently  raised. 
In  very  bad  cases  of  lameness  in  the  hind  leg,  the  animal  may  keep 
the  foot  off  the  ground  (Fig.  101,  p.  271). 

At  the  commencement  of  navicular  disease,  the  horse  sometimes 
points  by  simply  keeping  the  foot  advanced,  with  the  heel  as  well 
as  the  toe  on  the  ground ;  but  he  soon  begins  to  support  the  foot 
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only  hj  tlie  toe,  and  to  "  round "  the  fetlock  joint.  In  some  rare 
cases  he  will  stand  "  level." 

Lameness  is  often  manifested  by  the  horse  frequently  shifting 
his  feet  when  standing. 

''  The  pointing  of  elbow  lameness  is  characteristic,  the  fore  arm 
being  extended,  the  knee  in  a  state  of  flexion,  and  the  foot  perhaps 
on  a  level  with,  or  posterior  to  its  fellow.  In  severe  shoulder  lame- 
ness, the  pointing,  if  it  can  be  called  such,  is  backwards,  the  limb 
relaxed,  knee  bent,  and  the  foot  posterior  to  its  fellow ;  sometimes 
the. toe  only  touches  the  ground;  the  whole  limb  semi-pendulous, 
consequently  upon  the  inability  of  the  muscles  to  elevate  and  bring 
it  forward  without  pain  "  (Williams). 

In  acute  laminitis,  when  the  disease  is  in  the  fore  feet,  the  horse 
advances  them,  so  as  to  relieve  their  toes  of  pressure,  and  to  throw 
the  weight  of  the  body  on  the  hind  limbs.  When  in  the  hind  feet, 
he  draws  back  his  fore  feet,  and  advances  his  hind  feet  with  a 
similar  object. 

Animals  affected  with  navicular  disease,  often  acquire  the  habit 
of  lying  down  a  great  deal  in  their  stalls. 

SUITABILITY  OF  THE  TROT  AS  A  PACE  AT  WHICH  TO 
DETECT  LAMENESS.— In  the  walk,  slow  trot,  and  amble,  each  fore 
limb  and  each  hind  limb  bears  normally  the  same  weight  as  its 
respective  fellow;  but  in  the  canter  and  gallop  more  weight  is 
thrown  on  the  leading  fore  leg  and  the  opposite  hind  leg,  than  on 
their  respective  fellows.  Hence,  a  just  comparison  between  the 
respective  actions  of  the  two  fore  legs  or  the  two  hind  ones  can  be 
easier  made  at  the  walk,  slow  trot,  or  amble,  than  at  the  canter 
or  gallop.  As  the  amble  is  an  artificial  pace  which  few  horses 
will  adopt  without  special  training,  we  need  not  consider  it  here. 
In  most  cases,  the  trot  is  more  suitable  for  detecting  lameness  than 
the  walk ;  for  it  is  a  diagonal  pace  of  two  time  (near  fore  and  off 
hind,  and  off  fore  and  near  hind) ;  the  walk  being  one  of  four  time. 
Hence,  when  the  lame  leg  comes  down  on  the  ground  at  the  walk, 
it  has  the  support  of  two  other  legs ;  but  only  of  one  other  leg  (its 
diagonal  fellow)  at  the  trot ;  and  consequently  more  weight  falls  on 
the  lame  leg  at  the  latter  pace,  than  at  the  former.  If  a  horse 
which  is  lame  in  a  fore  or  hind  leg,  is  trotted,  he  will  favour  the 
unsound  limb  at  the  expense  of  its  sound  diagonal  fellow.  Thus,  if 
lame  in  the  near  hind,  he  will  put  more  weight  on  the  off  fore  than 
on  the  near  fore,  and  will  conseiiuently  appear  to  be  also  lame  on 
the  near  fore.  The  reverse  of  this,  but  to  a  less  extent,  will  occur 
when  the  lameness  is  in  front.  Such  cases  of  so-called  "  cross  lame- 
ness "  are  more  apparent  when  the  lameness  is  behind  than  when 
it  is  in  front,  because  the  fore  limbs  exhibit  lameness  in  a  more 
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easily  discernible  manner  than  do  the  hind  ones.  It  not  nn- 
frequently  happens  that  an  inexperienced  observer  imapjines  that  a 
horse  which  is  lame  behind,  is  lame  in  front ;  but  he  would  not  fall 
into  this  mistake,  if  he  compared  the  respective  action  of  both 
pairs  of  limbs.  The  slow  trot  as  a  rule  is  a  much  better  pace  at 
which  to  observe  lameness  than  the  fast  trot,  because  the  slower 
the  pace,  the  more  time  we  have  to  note  any  difference  of  gait. 
Also,  the  faster  the  trot,  the  more  inclined  is  it  to  depart  from 
its  normal  two  time.  In  fact,  if  we  refer  to  the  admirable  photo- 
frraphio  reproductions  in  Muybridge's  "  Animals  in  Motion,"  we 
shall  see  that  the  fast  trot  is  sometimes  a  pace  of  four  time. 

MOVEMENTS  OF  THE  HEAD  IN  LAMENESS.— When  a  lame 
horse  is  in  movement,  he  uses  (if  he  is  at  liberty  to  do  so)  his  head 
and  neok  as  a  balancing  pole  to  relieve  the  unsound  limb  of  weight 
as  far  as  possible.  Thus,  if  he  is  lame  in  front,  he  will  raise  his 
head  when  the  lame  leg  comes  down,  tand  will  bring  it  more  or 
less  into  its  natural  position,  when  the  sound  fore  leg  touches  the 
ground.  If  he  is  lame  on  a  hind  leg,  he  will  lower  his  head,  when 
the  opposite  fore  leg  comes  down.  For  instance,  if  the  near  hind 
be  affected,  he  will  lower  his  head  when  the  off  fore  comes  down. 

DETECTION  OF  LAMENESS  DURING  MOVEMENT— Lame- 
ness must  be  very  acute  for  a  horse  to  show  it  in  the  walk. 
When  taken  at  the  trot,  the  animal  sliould  be  led  in  a  halter  or 
snaffle  bridle  with  plenty  of  rein,  so  that  the  man  who  leads  him 
niay  not  interfere  with  the  movements  of  his  head.  The  most 
misleading  kind  of  interference  in  this  respect,  is  making  the  horse 
incline  his  head  and  neok  towards  the  man  who  leads  him,  the 
result  being  that  the  animal  will  be  prompted  to  put  more  weight 
on  the  fore  leg  next  to  the  man,  than  on  its  fellow.  Immediately 
on  leaving  the  stable,  the  horse  should  be  trotted  for  inspection  on 
hard  ground,  which  should  be  free  from  stones  and  other  in- 
equalities. The  observer  should  stand  about  thirty  yards  in  front 
of  the  horse  and  on  the  near  side.  He  should  note,  as  the  animal 
approaches,  whether  the  horse  "  dwells "  in  the  slightest  on  one 
fore  foot  more  than  on  the  other,  and  whether  he  raises  or  depresses 
his  head  more  than  usual.  If  the  horse  shows  irregularity  of  gait 
or  of  head  movement,  the  observer  may  conclude  that  the  abnormal 
action  is  due  to  an  attempt  to  relieve  the  lame  leg  of  weight. 
Here,  also,  we  must  allow  for  the  effect  of  "  cross  lameness ;  "  and 
we  should  try  to  find  out  at  what  period  of  the  step  (support,  sus- 
pension, or  both)  the  lameness  is  manifested. 

If  a  horse  is  lame  on  both  fore  or  both  hind  legs,  he  will  go  short 
and  stiff,  and  will  try  to  take  weight  off  the  infirm  pair  bf  limbs  by 
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keeping  his  head  high  or  low,  according  as  he  is  lame  in  front  or 
behind.  We  should  then  take  hira  on  to  soft  ground,  and  have  him 
slowly  trotted  on  it.  If  a  marked  amendment  in  the  gait  is  then 
observed,  we  may  regard  our  suspicions  as  confirmed.  The  best 
time  to  note  lameness  in  front  is  when  the  horse  is  being  turned ; 
for  the  turn  of  the  led  horse  will  be  principally  on  the  forehand, 
upon  which  there  will  consequently  be  an  increased  amount  of 
weight  thrown  at  that  momenu. 

When  the  defective  gait  is  characterised  more  by  shortness  of 
step  and  want  of  freedom  in  placing  the  feet  on  the  ground,  than 


Fig.    I. — Wear  of  toe  of  hind  foot  from  spavin. 

by  irregularity  in  the  series  of  steps,  we  may  safely  conclude  that 
both  fore,  both  hind  or  all  four  legs  are  unsound.  Irregularity  of 
gait  will  be  particularly  accentuated  at  the  trot,  if  the  animal  is 
lame  in  a  fore  ieg  and  in  its  opposite  hind  leg,  supposing  that  the 
other  two  legs  are  free  from  pain  and  inability. 

Some  veterinary  authorities  advise  a  person  who  is  trying  to 
find  out  if  a  horse  is  lame  behind,  to  take  a  rear  view  of  the  croup 
in  order  to  Eee  if  the  animal  "  hitches  up  "  one  quarter  (that  of 
the  unsound  side)  more  than  the  other,  in  the  endeavour  to  keep 
weight  off  the  painful  limb.  I  venture,  however,  to  say  that  the 
horse  "hitches  up"  the  quarter  in  a  manner  sufficiently  marked 
to  attract  attention  only  when  he  is  unquestionably  lanre.  In 
doubtful  cases,  I  prefer  to  try  and  detect  (from  behind  and  at  both 
sides)  if,  when,  trotting,  he  dwells  more  on  ore  hind  foot  than  on 
its  fellow  (the  unsound  one) ;  if  he  raises  it  higher  off  the  ground ; 
and  particularly,  if  he  drags  one  toe  (that  of  the  unsound  side) 


EXAMINING  FOR   LAMENESS.  7 

The  dragging  of  the  toe,  if  the  horse  has  been  at  work,  will  generally 
be  accompanied  by  wear  at  that  part  (Fig.  1). 

When  the  horse  has  trotted  past  about  thirty  yards,  he  should  be 
turned,  somewhat  sharply,  to  the  "right  about "  (for  instance),  and 
the  person  who  is  examining  him  should  note  the  manner  in  which 
he  turns,  so  as  to  be  able  to  compare  it  with  the  way  he  goes  to 
the  "  left  about  "  the  next  time  he  turns.  In  this  second  trot  past, 
the  observer  should  try  to  detect  if  there  be  any  difference  in  the 
action  of  the  horse,  as  viewed  fromi  the  off  side,  from  that  which 
it  presented  when  regarded  from  the  near.     If,  after  two  or  three 


Fig.  ?. — Holding  up  hind  leg  to  test  for  spavin. 

trots  past,  there  be  any  doubt  remaining,  perhaps  the  best  way 
to  solve  it  is  to  mount  the  animal  or  put  him  in  harness,  and  trot 
him,  alternately,  slowly  and  rapidly,  for  a  short  distance  on  hard 
ground,  with  a  change  on  soft  ground,  and  give  him  a  few  mode- 
rately sharp  turns. 

If  we  suspect  the  existence  of  spavin,  we  may  take  up  the  foot 
and  bend  the  hock  (Fig.  2),  retaining  it  in  that  position  for  about 
a  minute.  If,  after  that,  the  animal  trots  sound,  we  may  consider 
the  joint  to  be  all  right. 

In  obscure  cases  of  lameness,  we  may  suspect  bore  disease — 
such  as  incipient  ringbore — as  the  cause,  if  the  horse  stands  level 
in  his  stall,  but  trots  very  lame  on  hard  ground. 

In  all  cases,  we  should  try  if  the  animal  backs  with  freedom  and 
regularity  of  gait.  Failure  to  do  so,  will  often  be  indicative  of 
"  shivering  "  (p.  565). 
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At  this  stage  of  the  examination,  if  no  lameness  be  discovered, 
we  should  send  the  horse  a  strong  gallop  (say,  for  a  mile),  a  fast 
four  or  five  miles'  trot  in  harness,  or  an  equivalent  pull  in  heavy- 
draught,  according  to  the  class  of  animal;  then  put  him  into  a 
stall,  allow  him  to  stand  at  least  half  an  hour,  so  that  he  may 
thoroughly  cool  down,  and  try  him  again  at  trotting  as  before.  If 
he  passes  satisfactorily  through  this  second  ordeal,  we  may  justly 
regard  him  to  be  sound  in  limb. 

Certain  obscure  cases  of  lameness  can  be  detected  only  during 
the  first  few  steps  the  animal  takes  on  quitting  his  stable;  for  he 
may  subsequently  "  work  sound."  Such  cases  are  usually  caused 
by  insidious  and  serious  disease  in  its  early  stages. 

Lameness  at  its  first  commencement,  in  the  'cross-country  horse, 
is  often  evinced  by  want  of  customary  freedom  and  boldness  in 
fencing;  and  in  the  racehorse,  by  a  slight  shortening  of  stride; 
by  unaccustomed  inability  to  "  act "  well  on  hard  ground ;  by 
showing  an  unusual  preference  for  leading  with  one  leg  (the  sound 
one)  rather  than  with  the  other;  or  by  changing  the  leading  leg 
oftencr  than  usual. 

PECULIARITIES  OF  ACTION.—"  Some  horses,  from  bad  riding 
or  driving,  acquire  a  sort  of  '  hitch '  or  '  lift '  in  their  trot "  (Per- 
civall). 

If  a  sound  horse,  when  trotting,  has  his  head  turned  towards  the 
man  who  leads  him  (on  the  near  side,  for  example),  going  in  a  sort 
of  "  left  shoulder  in  "  fashion,  he  may  appear,  as  already  remarked, 
to  be  lame  on  the  off  fore  leg,  on  account  of  putting  an  increased 
amount  of  weight  on  the  side  to  which  the  head  is  turned.  On  the 
same  principle,  a  sound  horse  may  appear  to  be  lame  on  the  "  out- 
side "  leg  when  trotted  on  a  small  circle. 

Some  horses,  when  trotting  very  fast,  appear  to  go  lame  behind, 
by  reason  of  the  hind  legs  not  being  able  to  keep  time  with  the  fore. 

I  have  known  a  horse  always  to  go  lame  in  harness,  although  he 
went  quite  sound  in  saddle;  the  cause  being  that  on  a  previous 
occasion,  when  working  between  the  shafts,  one  of  his  shoulders 
became  galled,  and  continuing  the  work  for  some  time  in  that  state, 
he  acquired  the  habit  of  bearing  against  the  collar  as  much  as  pos- 
sible with  the  other  shoulder.  This  harness-lameness,  if  I  may 
use  the  term,  is  not  imfrequently  seen  in  animals  which  have 
a  sore  spot  under  the  bearing  surface  of  the  collar. 

Intermittent  lameness  may  be  caused  by  rheumatism,  and  may 
also  characterise  the  early  stages  of  navicular  disease. 

Tjameness  improves  with  exercise^  except,  as  a  rule,  in  cases  of 
splints,  sore  shins,  corns,  laminitis,  and  sprains, 
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A  horse  suffering  from  navicular  disease  goes  uphill  sounder  than 
he  goes  down ;  the  reverse  is  the  case  in  laminitis. 

tViheai  an  animal  is  lame  behind,  the  disease  is  generally  in  the 
hock ;  when  in  front,  in  the  feet  of  cart-horses,  and  in  the  ligaments, 
tendons,  or  cannon  bones  of  those  which  are  used  for  fast  work. 

When  a  horse  goes  lame  on  a  for©  leg  without  any  perceptible 
cause,  and  wears  away  the  toe  of  the  shoe,  we  may  suspect  that 
foot  of  navicular  disease.  But  if  he  goes  on  the  heel,  the  pro- 
bability is  that  he  has  either  laminitis  or  ringbone.  If  the  lame- 
ness is  behind  and  the  toe  becomes  worn,  we  shall  generally  find 
that  it  is  due  to  spavin. 

Side-bones  are  chiefly  confined  to  cart-horses,  sore  shins  to  race- 
horses, and  navicular  disease  to  cab  and  carriage  horses.  Navicular 
disease  and  occult  spavin  are  rarely  found  in  horses  under  seven 
years  of  age. 

METHOD  OF  FINDING  OUT  WHETHER  THE  SEAT  OF 
LAMENESS  IS  OR  IS  NOT  ABOVE  THE  FETLOCK.— Use 
cocoaine  in  the  manner  described  on  page  608. 
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Blood. 

heart     and      blood-vbssbls circulation     op     blood ^blood 

coagulation  op  blood nutrition  and  waste distribu- 
tion op  blood  in  the  body— an-bmi-l congestion inflam- 
MATION  REPAIR       AJTER       INFLAMMATION COUNTER-IRRITATION 

BLEEDING. 

HEART  AND  BLOOD-VESSELS.— The  heart  (Fig.  3),  which  is  a  hollow 
murcle,  is  divided  by  a  longitudinal  partition  into  two  iiidependent  parts, 
namely,  the  right  fide  and  the  left  side.  Each  of  these  is  separated  into  two 
compartments  (an  auricle  and  a  ventricle)  by  a  valve,  which,  under  conditions 
of  health,  allows  fluid  to  flow  from  an  auricle  into  the  ventricle  of  its  own  side ; 
but  does  not  permit  it  to  go  in  the  opposite  direction.  Ihe  heart  is  of  a  more 
or  less  conical  shape,  with  the  apex  pointing  downwards.  The  auricles,  which 
are  much  smaller  than  the  ventricles,  occupy  the  base,  and  the  ventricles  the 
remainder  of  the  heart.  The  left  ventricle  opens  into  the  aorta,  which  is  the 
largest  q(  all  the  arteries,  and  which,  shortly  after  leaving  the  heart,  splits 
up  into  branches  that  distribute  their  still  smaller  ramifications  to  every  part 
of  the  body,  and  finally  terminate,  as  a  rule,  in  capillaries.  In  Fig. 
3,  the  aorta  and  its  branches,  the  pulmonary  arteries,  the  veins  of  general 
circulation  and  the  pulmonary  veins  are  respectively  fhown,  for  con- 
venience sake,  as  consisting  of  a  single  trunk.  The  capillaries  are  found  in 
countless  numbers  throughout  the  entire  system.  These  minute  tubes  have 
extremely  thin  walls,  are  Jibout  i^j^  of  an  inch  in  diarr  eter,  snd  probably 
do  not  exceed  Jj  of  an  inch  in  length.  They  open  into  the  ve'ns,  which  are 
very  small  at  nrst;  but  gradually  uniting  with  each  other,  enter  the  right 
auricle  by  two  large  oranches,  and  a  few  fmall  ones.  Ihe  right 
auricle  communicates,  as  I  have  already  said,  by  a  valve  with  the  right 
ventricle,  which  opens  into  the  pulmonary  artery.  This  artery  proceeds  to 
the  lungs,  and  becomes  ^plit  up  into  brancnes  and  finally  into  capillaries  that 
spread  themselves  through  the  air-cells  of  the  lungs.  These  air-cell  capillaries 
unite  to  form  the  pulmonary  veins,  which  open  into  the  left  auricle. 

CIRCULATIOX  OF  BLOOD.— Each  s^ide  of  the  heart  acts  like  one  of 
those  india-rubber  pumps  which,  when  dilated,  becomes  filled  with  fluid  by 
means  of  a  tube  at  one  end,  and  which,  when  squeezed  by  the  hand,  drives 
the  contained  fluid  through  a  tube  at  the  other  end,  on  account  of  the  pres- 
ence of  a  valve  preventing  its  return  through  the  tube  by  which  it  entered 
the  bulb.     Here,  the  tube  of  entrance  is  the  veins  and  the  auricle ;  the  bulb, 
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the  ventricle ;  the  tube  ol  exit,  the  artery ;  and  the  pressure  on  the  bulb  is 
effected  by  the  contraction  of  the  murcular  walls  of  the  heart,  at  more  or 
less  regular  intervals  of,  in  the  horse,  about  40  in  the  minute. 

Starting  at  the  left  ventricle,  we  find  that  the  blood  contained  in  it,  being 
prevented  by  the  valve  of  that  Fide  from  entering  the  left  auricle,  is  driven 
by  the  contraction  of  the  heart  through  the  arteries,  capillaries,  and  veins  of 
general  circulation,  into  the  right    auricle,  from  which    it    escapes  past   the 
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Fig.  3. — Diagram  of  the  circulat'on  of  blood. 


valve  of  the  right  side,  into  the  right  ventricle.  It  is  then  driven  by  the 
contraction  of  the  right  side  of  the  heart,  which  occurs  limultaneously  with 
that  of  the  left  side,  through  the  arteries,  capillaries  and  veins  of  the  pul- 
monanr  circulation,  until  it  flows  into  the  left  auricle,  and  finally  past  the  left 
valve  into  the  left  ventricle,  where  it  completes  its  circuit,  to  be  aeain  pumped 
round  in  the    same  way.    According    to   the    experiments    of   Bering   and 
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Yierordt,  the  blood  of  the  hoire  takes  about  31  seconds  of  time,  and  about  27 
contractions  of  the  heart  to  complete  the  entire  round. 

The  circulation  of  blood  from  the  left  ventricle  to  the  right  auricle  is  called 
the  general  circulation ;  that  from  the  right  ventricle  to  the  left  auricle,  the 
pulmonary  circulation.  The  former  is  concerned  with  the  general  nutrition 
of  the  body,  including  the  lungs ;  the  latter,  with  the  purification  of  the 
blood  by  means  of  the  air-cells.  The  heart,  arteries,  capillaries  and  veins 
thus  form  a  system  of  pipes  through  which  the  blood  circulates.  The  walls 
of  these  vessels,  with  the  exception  of  those  of  the  capillaries  and  the  very 
small  veins,  are  practically  impervious  to  fluid. 

BLOOD. — Blood  is  formed  of  a  watery  fluid  (plasma  or  liquor  eanguinis) 
'  and  microscopic  bodies  (blood  corpuscles)  which  float  in  it.  The  blood 
corpuscles  consist  of  red  corjntscles  and  white  corpuscles  (leucocytes),  of  each 
of  which  there  are  two  or  more  kinds.  The  plasma  holds  in  a  dissolved  state 
all  the  necessary  materials  for  the  nutrition,  development,  and  repair  of  the 
various  tissues  of  the  body.  The  red  corpuscles  impart  to  the  blood  its 
characteristic  colour,  and  their  colouring  matter  (TuEmoglohin)  carries  oxygen 
from  the  air-cells  of  the  lungs  to  the  tissues  throughout  the  body.  They  consti- 
tute nearly  one-half  of  the  entire  mass  of  the  blood,  and  are,  in  man,  from  500 
to  600  times  more  numerous  than  the  white  corpuscles.  The  leucocytes  have  the 
power  of  amceboid  movement,  and  of  taking  into  their  substance  and  digesting 
other  microscopic  bodies ;  thus  acting  as  scavengers  for  the  removal  of  waste 
matters,  and  to  some  extent  as  protectors  of  the  tissues  against  the  attacks 
of  disease  germs.  They  (or  at  least,  one  or  more  varieties  of  them)  contain 
fibrin-ferment,  to  which  I  shall  allude  in  the  following  paragraph. 

COAGULATION  OF  BLOOD.— If  blood  be  withdrawn  from  the  body,  it 
will  under  ordinary  circumstances,  gradually  separate  into  a  solid  mass  (clot) 
and  an  amber-coloured  fluid  (serum).  The  clot  consists  of  /?6rtn,  and  blood 
corpuscles  which  get  caught  and  enclosed  in  the  delicate  network  formed  by 
the  fibrin.  If  the  withdrawn  blood,  instead  of  being  allowed  to  spontaneously 
coagulate,  be  briskly  stirred  up  with  a  bundle  of  t\Figs,  the  fibrin,  in  place 
of  enclosing  the  blood  corpuscles  and  becoming  thereby  more  or  less  dis- 
discoloured,  will  adhere  to  the  twigs  in  the  form  of  elastic,  fibrous  threads, 
which  will  become  white  on  being  washed  in  water.  Fibrin  does  not  exist  as 
such  in  the  blood ;  but  is  produced  by  the  action  of  fibrin-ferment  (which  is 
contained  in  the  white  corpuscles)  on  a  substance  (fibrinogen)  which  is  held  in 
a  dissolved  state  in  the  plasma  (Hammersten).  It  seems  that  under  usual 
conditions,  this  ferment  is  not  set  free  as  long  as  the  leucocytes  remain  in  the 
blood-vessels.  The  white  fibrous  tissue  of  tendons,  ligaments,  muscles,  and 
the  connective  tissue  underneath  the  skin,  resembles  fibrin  in  composition. 

Buchner,  Nuttall,  von  Fodor,  and  others  maintain  that  the  serum  of  the 
blood  has  the  property  of  rendering  disease  germs  inert,  and  thus  protects  the 
system  from  the  invasion  of  these  microbes.  Ewing  ("The  Lancet."  19th 
May,  1894)  remarks  that  "  the  loss  of  this  normal  germicidal  power  helps  us 
to  explain  the  varying  rapidity  with  which  post-mortem  decomposition  sets 
in.  It  is  well  known  that  the  bodies  of  persons  who  have  died  from  diiferent 
diseases  decompose  with  varying  degrees  of  rapidity.  We  cannot  explain  this 
diflFering  rapidity  of  decomposition  simply  by  variations  of  temperature ;  for 
under  the  same  external  conditions,  one  body  will  be  decomposed  in  a  few 
hours,  and  another  may  remain  undecomposed  for  several  days."  Cadeac 
remarks  that  the  microlies  which  are  taken  by  the  phagocytes  (leucocytes  and 
the  cells  of  the  tissues)  are  alive.  In  fact,  we  may  see,  under  the  microscope, 
these  bacilli  moving  in  their  living  prison.  If  the  phagocyte  be  dead,  we  may 
observe  the  microl^  which  it  surrounds,  elongating  itself,  and  escaping,  lie 
microbes  seized  by  the  phagocytes  may  be  virulent,  as  well  as  alive.  Metchnikoff 
obtained  a  cultivation  of  anthrax  by  sowing  in  broth  a  leucocyte  which  had 
enveloped  an  anthrax  germ.    The  cultivation  obtained  was  virulent. 
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Ser&us  Huidy  which  we  find  in  recent  serous  cysts  (p.  333),  and  which  is 
secreted  by  serous  membranes,  closely  resembles  plasma.  In  health  it  does 
not  appear  to  contain  any  white  corpuscles,  and  consequently,  then  shows  no 
tendency  to  coagulate.  Under  the  influence  of  inflammation,  or  eyen  of  con- 
gestion, there  is  a  greater  or  less  numerous  mimtion  of  white  corpuscles, 
with  the  result  that  their  presence  in  serous  fluia  gives  rise  to  the  deposition 
of  fibrin.  It  thus  differs  from  serum,  which,  being  deficient  of  fibrin-forming 
material,  cannot  coagulate.  Excessive  action  of  serous  membranes  {e.g.  as  a 
result  of  inflammation)  in  the  head,  chest,  and  testicles,  for  instance,  produces 
respectively,  water  on  the  brain,  hydrothorax  (p.  364)  and  hydrocele  (p.  291). 

NUTRITION  AND  WASTE.— Assuming  for  the  j^resent  that  immediately 
before  a  contraction  of  the  heart,  the  blood  which  is  in  the  left  ventricle  is  in 
a  state  of  comparative  purity,  it  passes  with  but  little  alteration  through  the 
arteries  of  general  circulation,  the  walls  of  which  are  comparatively  im- 
pervious to  fluids.  Having  arrived  in  the  capillariefl,  the  pressure  on  the 
blood-stream  forces  a  portion  of  the  plasma  through  the  tmn  walls  of  the 
capillaries,  so  that  plasma  constantly  bathes  all  the  tissues,  which  take  up 
from  it  the  materials  required  by  them  for  nourishment  and  repair.  Here, 
the  walls  of  the  capillaries  appear  to  act  as  a  filter  to  the  plasma,  in  keeping 
back  a  large  proportion  of  the  fibrin  constituents,  so  that  transuded  plasma 
has  no  tendencv,  in  health,  to  coagulate  in  the  tissues.  In  the  capillaries, 
the  red  corpuscles  part  with  more  or  less  of  their  burden  of  oxygen  to  the 
tissues.  Under  normal  conditions,  the  red  corpuscles  remain  in  the  blood- 
vessels ;  but  a  few  of  the  leucocytes  pass,  from  time  to  time,  through  the 
walls  of  the  capillaries  into  the  tissues,  probably  to  furnish  fibrin-ferment  to 
the  transuded  plasma,  or  to  remove  waste  matters.  In  health,  excess  of 
plasma  and  waste  products  given  off  hj  the  tissues,  are  drained  away  by  a 
ssystem  of  vessels,  called  h/rnphaticSf  which  pour  their  contents  into  the  veins. 
The  ab.sorbent  action  of  the  lymphatics  is  supplemented,  to  some  extent,  by 
that  of  the  capillaries  and  veins.  When  the  blood  arrives  in  the  right 
ventricle,  it  is  accordingly  in  an  impure  condition  and  has  consequently 
changed  the  bright  scarlet  colour  which  it  wore  when  quitting  the  left 
ventricle,  to  that  of  a  bluish  purple.  This  impure  blood,  after  being  pumped 
from  the  right  ventricle,  gives  off  into  the  air-cells  of  the  lungs  the  carbonic 
acid  which  it  received  from  the  tissues,  and  taking  up  a  fresh  supply  of  oxygen 
from  the  air  in  the  air-cells,  arrives  bright-coloured  and  more  or  less  pure  in 
the  left  auricle,  from  which  it  flows  into  the  left  ventricle,  ready  for  another 
circuit.  Besides  the  lungs,  other  organs,  such  as  the  kidneys,  skin  and  liver, 
remove  impurities  from  the  system. 

DISTRIBUTION  OP  BLOOD  IN  THE  BODY.— Under  normal  circum- 
stances, the  amount  of  blood  in  the  body  is  just  sufficient  for  its  requirements. 
Hence,  if  the  blood  fltupply  be  increased  or  decreased  in  one  part,  it  will, 
respectively,  be  decreased  or  increased  in  the  remamder  of  the  system.  Thus, 
mental  work,  or  muscular  exercise,  if  indulged  in  soon  after  a  full  meal,  will 
be  liable  to  more  or  less  interfere  with  the  process  of  digestion,  by  **  drawing  " 
the  blood  away  from  the  internal  organs,  to  the  brain  or  muscles,  as  the  case 
may  be.  The  feeling  of  drowsiness  (due  to  a  state  of  comparative  bloodless- 
ness  of  the  brain)  experienced  after  eating,  is  caused,  to  a  great  extent,  by  the 
blood-vessels  which  supply  the  organs  of  digestion,  being  unusually  full  at  the 
time.  The  feeling  of  sleep  or  even  faintness  when  taking  a  hot  bath  and  the 
relief  of  "  fulness  of  blood  in  the  head "  by  placing  the  feet  in  hot  water, 
illas&rate  the  same  ftict.  Here  we  have  an  explaDation  of  the  benefit— in  cases 
of  ioflammation  of  the  organs  of  breathing,  for  instance — of  warm  fomentations 
to  the  surface  of  the  body  and  of  counter-irritation  (p.  17). 

ANJSMIA  or  bloodlessness  may  be  either  local  or  general.  In  the  former 
case,  it  may,  as  we  have  just  seen,  be  owing  to  congestion  in  other  parts ; 
and   can  also   be   brought  about  by  cold,  pressure,  and   diminution    of   the 
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calibre  of  the  arteries  from  disease.  General  anaemia  is  the  term  usually 
applied  to  a  state  of  ill-health  in  which  there  is  deficiency  in  the  number 
of  red  corpuscles,  deficiency  in  the  amount  of  hsemoglobini  or  deficiency  in 
both  of  the:5:e  constituents  of  the  blood.  It  may  be  due  to  the  effects  of  disease, 
bleeding,  purgation,  etc.  As  the  ruddy  hue  of  health  cannot  be  preeent  on  the 
cheeks  of  a  person  whose  blood  is  deficient  in  h»moglobin,  anaemic  people 
show  their  ill  health  in  their  faces.  But  as  the  skin  of  a  horse  is  thick, 
covered  with  hair,  and  generally  full  of  pigment,  we  are  unable  to  judge 
by  his  complexion  whether  or  not  he  is  suffering  from  ansemia. 

CONGtESTION  may  b3  either  passive  or  active.  Passive  congestion  consists 
of  an  accumulation  of  blood  in  a  part  with  decreased  rate  of  blood  flow,  and  is 
caused  by  (1)  diminished  action  of  the  heart,  a3  we  may  tee  by  the  swelling 
of  the  legs  in  cases  of  debilitating  di.eases.  (2)  Want  of  exercise,  eapedally 
when  aided  by  the  force  of  gravity  acting  against  the  return  of  the  blood,  as 
for  instance,  m  the  legs  of  hor;£e8  which  are  kept  standing  for  a  long  time,  like 
those  on  board  ship.  (3)  Resistance  to  the  veiuous  circulation,  which  we  can 
observe  in  strangulated  hernia  (p.  284).  As  the  walls  of  the  veins  can  be  far 
more  easily  compressed  than  those  of  the  arteries,  it  follows  that  in  strangu- 
lation of  a  part,  the  blood  pumped  through  the  arteries  is  more  or  less  stopped 
in  the  veins.  (4)  Resistance  to  the  arterial  circulation.  Owing  to  increased 
blood  pressure  and  obstruction  in  the  local  circulation,  the  part,  as  I  shall 
presently  try  to  explain,  becomes  swollen  and  lowered  in  vitality,  and  will 
consequently  be  difficult  of  cure,  if  affected  by  disease  or  injury,  as  we  may 
see,  for  example,  in  cases  of  grease  or  over-reach  in  chronically  filled  legs. 

Active  congestion  may  be  due,  among  other  causes,  to  the  exercise  of  a 
normal  function,  as  for  instance,  congestion  of  the  blood-vessels  of  the  stomach 
and  intestines  during  digestion ;  and  to  ansemia  in  another  part,  as  in  con- 
gestion of  the  liver  from  chill.  If  continued  too  long,  as  in  congestion  of  the 
lungs,  it  may  lead  to  inflammation,  of  which  it  is  always  the  first  stage. 

INFLAMMATION. — Sanderson  defines  inflammation  as  *'  the  succession  of 
changes  which  occurs  in  a  living  tissue  when  it  is  injured,  provided  that  the 
injury  is  not  of  such  a  degree  as  at  once  to  destroy  its  structure  and  vitality." 
It  might  be  defined  as  the  reaction  of  living  tissues  after  injury ;  the  term, 
"  living  tissues,*'  being  applied  to  all  the  tissues  of  the  body,  except  the 
epidermis  (p.  154),  which  includes  the  scarf-skin,  hair  and  hoofs.  When 
iuiiammation  is  set  up,  the  circulation  of  blood  in  the  part,  at  first  becomes, 
as  a  lule,  quickened  for  a  brief  space  of  time;  but  soon  becomes  impeded, 
until  there  is  more  or  less  complete  stagnation  of  blood.  Consequently  the 
blood-vessels  become  gorged  with  blood,  and  owing  to  the  increased  pressure 
there  is  an  excessive  escape  of  plasma  and  leucocytes  into  the  neighbouring 
tissues.  In  health,  the  amount  of  this  exudation  is  duly  regulated  by  two 
opposing  forces ;  one  being  the  blood  pressure  derived  from  the  contraction 
of  the  heart;  the  other,  the  tensity  of  the  tissues  (Hamilton).  When  the 
tissues  become  less  tense  from  injury  (such  as  a  wound,  blow,  application  of 
a  blister,  or  removal  of  the  skin),  the  exudation  is  proportionately  increased. 
In  fact,  the  action  of  any  means  (placing  our  feet  in  warm  water,  for  in- 
stance) which  will  soften  the  tissues,  or  which  will  relieve  them  of  pressure, 
will  be  followed  by  more  or  less  swelling  of  the  part  from  this  cause.  The 
fact  of  stagnation  of  blood  occurring,  will  practically  mark  the  transition 
from  congention  to  inflammation.  We  have  no  exact  knowledge  respecting 
the  cause  of  this  stagnation  of  blood  in  inflammation.  The  condition  of  the 
walls  of  a  blood-vessel  seems,  however,  to  have  some  connection  with  the 
stagnation  of  blood  in  it ;  for  according  to  Cohnheim's  experiment,  if  we 
fcxpel  the  blood  from  the  ear  of  a  rabbit,  for  example,  and  keep  the  part,  by 
ligature  or  other  means,  bloodless  for  some  time,  inflammation  will  be  set 
up  in  it,  on  the  blood  being  again  allowed  to  fill  the  vessels. 

As  the  filtering  power  of  the  walls  of  the  capillaries  varies  inversely  as  the 
blood  pressure  in  them ;   the  exudation  of  inflammation  is  rich  in  fil)rin-pro- 
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ducing  material  and  leucocytes,  and  la  consequently  liable  to  coagulate  in  the 
tiasuej  if  allowed  to  remain  in  them.  The  re&ult  of  this  coagulation  will  be 
the  formation  of  fibrous  bands  (adhesions),  which  will,  more  or  less,  interfere 
with  the  movement  of  the  part.  The  swelling  will  also  lower  the  vitality  and 
strength  of  the  part  by  impeding  its  circulation.  The  most  rational  means 
for  the  removal  of  the  exudation,  is  massage  (p.  664)  and  external  pressure 
(for  an  example  see  page  45),  which  may  be  increased  considerably 
beyond  that  which  had  existed  in  health.  During  the  course  of  unchecked  in- 
flsjnmation,  the  blood  pressure  on  the  walls  of  the  capillaries  causes  these 
vessels  to  increase  greatly  in  size.  In  fact,  granulations  (the  small,  rounded 
excrescences  of  "  proud  flesh  ")  in  a  wound,  consist,  as  explained  by  Hamilton, 
of  bunches  of  abnormally  distended  capillary  loops. 

(Edema  (the  accumulation  of  fluid  beneath  the  skin)  mav  ako  result  from 
passive  congestion,  especially  when  the  part  has  been  weakened  by  previous 
attacks  of  inflammation,  as  in  the  case  of  the  filled  legs  of  hor  es  which  have 
done  a  good  deal  of  work. 

Inflammation  is  generallv  characterised  by  pain,  heat,  swelling,  and,  if  the 
skin  be  thin  and  white,  redness.  The  pain  is  due  to  pressure  on  the  nerves  of 
the  part ;  and  the  swelling,  as  we  have  already  seen,  to  the  exudation  of  lymph. 
The  redness,  and  the  heat,  which,  according  to  John  Hunter,  is  never  in 
excess  of  that  in  the  interior  of  the  body,  are  caused  by  the  presence  of  an 
increased  supply  of  blood,  as  in  blushing,  for  instance. 

REPAIR  AFTER  INFLAMMATION.— The  leucocytes  which  escape  from 
the  capillaries  into  the  ti*:&ues  during  inflammation,  appear  to  be  of  two 
kinds,  namely,  one  which  supplies  fibrin-ferment  to  the  exuded  plasma ;  the 
other  which  devours  dead  matter  and  invading  disease  germs.  These 
scavengers,  having  absorbed  into  their  substance  waste  and  hurtful  material, 
may,  if  few  in  number,  be  carried  away  by  the  lymphatics.  If  they  are  too 
numeroas — ^by  rea.on  of  the  intensity  of  the  inflammation — for  this  to  hapnen, 
ihe  cells  of  the  part,  after  the  inflammation  has  begun  to  abate,  may,  in  tneir 
turn,  ab.orb  the  leucocytes  which  are  present  and  any  repaaining  dibris  or 
germs,  and  may  then  proceed  to  repair  the  injury  by  scar-tissue,  as  in  wounds 
(p.  63).  During  the  acute  stage  of  inflammation,  the  cells  of  the  injured 
part  seem  to  remain  paralysed,  and  do  not  perform  their  scavengering  and 
microbe-devouring  function  until  reaction  sets  in.  The  leucocytes,  on  the 
contrary,  play  that  role  from  the  beginning  of  the  inflammatory  process.  The 
method  of  repair  which  I  have  just  described,  generally  takes  place  in  severe 
cases  of  sprained  tendon  and  ligament,  in  which  the  presence  of  the  scar- tissue 
and  of  the  coagulated  exudation  will  be  manifested  by  thickening  of  the  part. 
If  the  migrated  leucocytes  be  in  too  great  numbers  to  be  thus  removed,  they 
will  in  all  probability  die.  "  When  iuflammation  is  followed  by  an  accumula- 
tion of  leucocytes  and  of  plarma  which  does  not  coagulate,  the  result  is  a 
white  or  creamy  liquid  called  pus,  and  when  the  surrounding  tissues  are 
involved,  so  that  a  cavity  develops  containing  pus,  we  have  what  is  termed 
an  abscess*'  {Crooishank).  The  plasma  (serum)  of  pus  does  not  cogulatc, 
because  it  is  devoid  of  fibrinogen.  Although  pus  may  be  an  innocuous  fluid 
when  it  is  produced  by  leucocytes,  it  is  usuaLy  of  bacterial  origin,  in  which 
ease  it  contains  bacteria  that  excrete  a  substance  which  causes  the  pus  to 
have  a  corrosive  action  on  the  tissues ;  hence,  the  necessity  for  the  destruction 
of  these  bacteria  and  the  removal  of  the  pus.  Kanthack  tells  us  that  an  ulcer 
may  be  compared  to  an  open  abscess,  and  that  the  granulations  formed  in  both 
cases,  are  the  result  of  an  attempt  to  repair,  made  by  the  attacked  tissues. 

Although  pos  miscrohes  are  almost  invariably  to  be  found  in  the  collection  of 
pus  formed  under  natural  conditions  ;  it  is  possible  for  pus  to  be  produced  in 
the  tissues  by  the  introduction  of  chemical  irritants  (croton  oil,  for  instance), 
without  the  presence  of  pus  microbes.  This  microbe-free  pus  being  composed 
of  dead  and  inert  matter,  has  no  power  to  increase  in  amount.  Pus  organisms 
arefound  abundantly  in  impure  air,  polluted  water,  on  skin  and  on  mucous 
membranes,  even  when  these  two  surfaces  are  in  the  h  gbei>t  possible  state   of 
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heaUh.  If  the  action  of  the  skin  or  mucous  membrane  in  protecting  their 
respective  underlying  tissues  be  weakened  by  injury,  such  as  a  wound,  or  even 
by  slight  inilammation,  and  if  pus  microbes  gain  access  to  the  part,  the  process 
of  pus  formation  will  in  all  probability  be  set  up ;  supposing  that  these  germs 
are  sufficiently  numerous.  If,  however,  they  oe  few  in  number,  they  may 
be  destroyed  by  the  cells  of  the  tissues  taking  them  into  their  substance  and 
digesting  them.  The  healthier  the  part,  the  greater  power  will  it  have  to 
resist  an  invasion  of  these  microbes.  Thus  we  see  that  pus  is  formed  under 
two  conditions,  namely:  injury  sufficient  to  excite  its  production,  and  in- 
fection, for  the  accomplishment  of  which,  existing  inflammation  or  an  existing 
collection  of  pus  seems  necessary.  Pus  organisms  appear  to  gain  access  to 
deep-seated  tissues  by  means  of  the  blood- stream ;  probably,  having  been  first 
taken  into  the  body  through  the  air-passages  or  alimentary  canal.  As  these 
microbes  have  a  destructive  action  on  the  tissues,  and  as  their  presence  may 
give  rise  to  blood-poisoning  <p.  632),  our  efifocts  should  be  directed  to  prevent 
their  invasion  and,  if  they  have  already  commenced  it,  to  kill,  or  at  least  to 
render  them  inert  before  removal. 

As  a  great  rule,  the  leucocytes,  as  we  have  seen,  proceed  towards  a  part 
which  has  been  injured  or  into  which  some  foreign  body,  avLch  as  a  microbe, 
has  been  introduced.  The  mechanical  theory  that  the  leucocytes  move  in  the 
line  of  least  resistance,  does  not  hold  good  in  all  ca&es;  for  the  presence  of 
certain  substances,  such  as  quinine  and  lactic  add,  repel  the  advance  of  the 
leucocytes ;  while  other  substances,  such  as  pure  water  and  antipyrine,  neither 
attract  nor  repel.  Almost  all  microbes  exert  an  attractive  influence  on  the 
leucocytes.  This  theorv  of  attraction  is  strengthened  by  the  fact,  as  pointed 
out  by  Marcus  Beck,  that  the  flow  of  the  exudation  of  inflammation  is  away 
from  the  inflamed  area,  and  that  the  migration  of  the  leucocytes  is  towards  it. 
This  subject  has  not  as  yet  gone  beyond  the  bounds  of  theory. 

When  inflammation,  as  in  an  ordinary  sprain,  for  instance,  is  not  followed 
by  the  formation  of  pus,  the  exudation  usually  ceases  within  twenty -four  hours 
of  the  accident.  New  blood-vessels  soon  begin  to  be  pushed  forward  from 
the  ends  of  the  divided  surfaces  into  the  coagulated  fibrin  which  lies  between 
them,  until  they  finally  unite  about  the  end  of  the  first  week  (Billroth). 
Owin'g  to  the  whiteness  of  our  skins,  we  may  by  the  red  appearance  of  the 
scar,  readily  note  the  prej^ence  of  blood-vessels  in  cuts  which  have  been 
recently  inflicted  on  ourselves  and  which  are  healing  in  a  favourable  manner. 
After  about  a  fortnight,  the  new  blood-ves.sels  begin  to  diminish  in  size,  and 
altogether  disappear  in  a  few  months.  The  scar-tissue  gradually  contracts, 
and  then  becomes  white  and  hard.  It  ma^  in  time  degenerate  and  become 
more  or  less  absorbed.  The  process  of  repaur  follows  the  same  lines,  whether 
the  injury  be  a  wound,  sprain,  or  bruise,  for  example. 

It  is  instructive  to  note  that  the  exudation  in  inflanmiation  does  not  repair 
an  inflicted  injury,  which  process  is  effected  by  the  tissues.  Further,  it  seems 
that  the  presence  of  any  portion  of  the  exudation  which  remains  unabsorbed, 
say,  for  more  than  twenty-four  hours,  is  actually  hurtful,  by  interfering  with 
the  local  circulation,  and  by  promoting  the  formation  of  adhesions.  Means,  if 
possible,  should  therefore  be  taken  to  prevent  its  occurrence,  or  at  least  to 
nasten  its  removal. 

As  the  effectiveness  of  repair  is  inversely  proportionate  to  the  quantity  of 
scar-tissue  employed  in  that  process  (compare  the  results,  in  wounds,  of 
healing  by  immeaiate  union  with  those  by  granulations) ;  we  should  abstain 
from  applying  stimulants  (such  as  blisters,  embrocations,  and  the  hot  iron) 
to  the  seat  of  injury,  until  we  feel  certain  that  the  new  vessels  in  the  scar- 
tissue  have  become  entirely  obliterated. 

Muscular  wasting  is  frequently  seen  in  the  muscles  of  parts  which  have  been 
the  seat  of  inflammation,  as  in  sprain  of  the  shoulder  (p.  60)  and  fracture  of  the 
pelvis  (p.  306).  In  the  former,  the  muscles  covering  the  shoulder-blade 
waste ;  m  the  latter,  those  of  the  croup  suffer  from  atrophy.  Disuse  is  the 
cause  generally  assigned  to  decrease  of  substance.  I  am  inclined  to  think 
that  the  presence  of  inflammation,  by  interfering  with  the  circulation  of  the 
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part,  and  consequently  with  its  nutrition,  is  chiefly  to  blame ;  for  in  the  two 
cases  mentioned,  the  wasting  is  local  and  does  not  extend  to,  respectiyely, 
the  muscles  of  the  forearm  or  of  the  second  thigh.  Interference  with  the 
nervous  supply  of  a  part,  is  a  strong  factor  in  the  production  of  atrophy. 

COUNTER  IRRITATION.— By  this  term  is  understood  the  artificial  pro- 
duction of  irritation  in  one  part,  so  as  to  relieve  the  inflammation  or  to 
change  the  diseased  action  existing  in  another  part.  In  veterinary  practice, 
the  use  of  counter-irritation  is  generally  limited  to  stimulating  embrocations 
(liniments),  and  blisters.  The  beneficial  action  of  a  counter-irritant  for  the 
reduction  of  inflammation,  appears  to  be  due  to  the  fact  of  its  producing  a 
flow  of  exudation  into  a  part  in  which  the  presence  of  this  fluid  will  cause 
no  harm ;  the  result  being  that  there  will  be  less  plasma  to  escape  into  the 
diseased  or  injured  tissues.  In  such  treatment  it  is  evident  that  the  counter- 
irritant  should  not  be  applied  on  or  close  to  the  seat  of  existing  inflamma- 
tion, which,  if  that  were  done,  would  be  aggravated  by  the  softening  of 
the  neighbouring  tissues.  Here,  theory  and  practice  prove  that  it  matters 
little  where  the  counter-irritant  is  placed,  so  long  as  its  surface  of  application 
is  well  away  from  the  seat  of  the  previously  existing  inflammation,  and  is  on 
tissues  which  will  take  no  hurt  from  the  artificial  in^mmation  set  up  in  them. 
Thus,  if  it  be  desirable  to  apply  mustard  for  the  relief  of  inflammation  in  the 
lunjns,  it  will  be  better  to  rub  it  over  the  legs  than  over  the  ribs. 

When  a  blister  or  similar  agent  is  applied  to  the  seat  of  inflammation,  it 
may  be  called  a  stimulant  or  irritant ;  but  cannot,  with  any  show  of  propriety, 
be  termed  a  counter-irritant.  The  application  of  warm  fomentations,  or 
friction,  to  the  skin,  for  the  relief  of  internal  congestion  or  inflammation,  acts 
in  the  same  way  as  a  counter-irritant,  but  less  energetically ;  the  function  in 
both  cases  being  to  produce  amemia  in  distant  parts.  From  the  foregoing 
remarks  we  may  see  that  the  popular  expression  *'  drawing  the  blood  away 
from  a  part,"  as  applied  to  the  action  of  a  counter-irritant,  is  not  incorrect. 

Holler  explains  that  when  a  blister  is  applied  over  a  bony  enlargement 
(splint,  for  instance)  in  process  of  formation,  it  acts  by  producing  pressure  on 
the  inflamed  tissue  (the  periosteum,  in  this  case),  and  tnus  checks  exudation. 

BLEEDING. — ^Although  bloodletting  has  sone  almost  as  much  out  of 
fashion  among  veterinary  surgeons  as  among  ooctors,  it  is  a  most  valuable 
remedy  for  relieving  a  state  of  abnormally  high  blood  pressure  in  the  arteries, 
as  may  occur  in  pneumonia  or  in  congestion  of  the  lungs.  To  this  object  we 
may  safely  limit  its  use.  With  respect  to  the  character  of  the  pulse  in  cases 
of  high  arterial  pressure,  see  ptige  356. 
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CHAPTER  in. 

Immunity  and  Hhrbditt. 

In  this  chapter  I  shall  try  to  give  a  sketch  of  the  respective  theories  of 
immunitv  and  heredity,  both  of  which  have  a  large  influence  on  disease. 
Susceptibility  is,  of  course,  the  opposite  of  immunity. 

Immunity. 

Immunity  is  the  power  which  an  individual  or  a  species  has  to  resist  the 
attack  of  a  disease.  It  may  be  racial,  individual,  or  acquired ;  and  may  be 
absolute  or  comparative.  For  instance,  horses  possess  racial  immunity  against 
the  scarlet  fever  of  man  and  the  pleuro-pneumonia  of  cattle.  Men  are 
immune  from  strangles;  and  ruminants  from  glanders.  Among  every 
species  of  animal,  we  find  individuals  which  are  more  or  less  refractory  to  the 
inroads  of  a  disease  to  which  their  fellows  show  marked  susceptibility.  The 
man,  horee,  or  ox  which  has  had  one  attack,  respectively,  of  smallpox, 
strangles,  or  pleuro-pneumonia,  will  have  acquired  more  or  less  immunity 
from  a  second  attack.    This  acquired  immunity  is  never  absolute. 

As  posfefsors  of  comparative  immunity,  I  may  cite  Algerian  sheep,  which 
are  refractory  to  anthrax,  when  inoculated  in  the  utual  way;  but  prove 
susceptible  to  it  when  the  dose  of  the  virus  is  largely  increased. 

Dogs  rarely  contract  tetanus;  hones,  on  the  other  hand,  are  very  sus- 
ceptible to  it. 

On  page  125,  I  allude  to  the  accidental  immunity  of  the  carnivora  from 
actinomycosis. 

The  immunity  of  fowl  against  anthrax  appears  to  be  due  to  their  hish 
internal  temperature  (107.5°  F.) ;  for  Pasteur  haa  proved  that  if  a  fowl  be 
inoculated  with  anthrax,  and  is  then  placed  and  kept  in  water  at  a  temperar 
ture  of  77**  F.,  so  as  to  considerably  reduce  its  internal  heat,  it  will  die  of 
anthrax  in  about  a  day  and  a  half. 

The  nature  of  the  lei^ions  set  up  in  the  tissues  by  certain  diseases,  greatly 
affects  comparative  resistance.  Thus,  in  a  man  who  has  been  inoculated 
with  anthrax,  the  virus  is  more  or  less  arrested  at  the  seat  of  inoculation  in 
the  malignant  pustule  which  forms  at  that  spot ;  but  in  the  hone  it  spreads, 
apparently  unchecked,  throughout  his  entire  body.  Hence,  anthrax  is  far 
more  fatal,  and  runs  a  much  more  rapid  course  in  horses  than  in  men. 

In  those  diseases  in  which  one  attack  has  a  well-marked  power  of  con- 
ferring subsequent  immunity,  protection,  according  to  Metchnikoff,  is  acquired 
by  the  previous  training  in  devouring  microbes  which  the  leucocytes  have 
undergone.  "  If  we  inoculate  the  virus  of  anthrax,  for  example,  under  the 
skin  of  an  ordinary  rabbit  and  of  a  rabbit  which  has  been  protected  by 
vaccination,  behold  what  we  may  observe  at  the  respective  seats  of  inocula- 
tion. In  the  ordinary  rabbit,  the  microbes  multiply  rapidly.  The  «wollen 
part  is  full  of  watery  fluid,  and  is  poor  in  cells.    Little  by  little  the  swelling 
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extends;    the  neishbouring  ffanslioDa  enlarge;    and  the  infection    becomes 

generalised.  In  the  protected  rabbit,  on  the  contrary,  the  badUi  multiply  at 
rst ;  bat  soon  the  leucocytes  arrive  in  each  great  numbers,  that  the  microbes 
are  taken  and  killed ;  the  fluid  in  the  swelling,  instead  of  bein^  clear,  becomes 
thick,  cells  are  abundant  it  it,  the  bacilli  disappear,  the  disease  does  not 
extend,  and  it  becomes  cured  "  {Cadiac). 

Immunity  may  be  acquired  by  the  paralysing  influence  which  the  material 
formed  in  the  tissues  by  the  disease  eerms,  has  on  these  microbes.  Bouchard 
has  proved  this  in  the  cultivation  of  the  bacillus  of  blue  pus,  and  Raulin  in 
that  of  the  aspergillus  niger.  As  a  familiar  instance,  GadAic  cites  the  experi- 
ment of  putting  yeast  in  a  solution  of  sugar,  which  mixture  will  produce 
carbonic  acid  and  alcohol.  After  a  certain  time  the  fermentation  wUl  stop. 
If  we  add  sugar  to  the  liquid,  the  yeast  will  recommence  growing ;  but  the 
fermentation  will  soon  again  stop,  and  will  not  begin  afresh  even  if  we  add 
more  sugar.  If  on  the  contrary,  we  add  water,  the  fermentation  will  com- 
mence again ;  and  will  also  do  eo,  if  by  heating  the  liquid,  we  drive  off  the 
alcohol  which  has  been  formed.  In  the  first  case,  the  effect  of  the  water  was 
not  to  add  to  the  materials  necessary  for  the  nutrition  of  the  ferment,  but  to 
dilute  the  matters  formed  by  the  yeast,  of  which  alcohol  was  the  principal. 
In  the  second  cate,  the  heat  expelled  the  alcohol  or  considerably  diminished 
it,  and  the  fermentation  commenced  anew.  Here,  the  alcohol  has  a  poisonous 
or  paralyainff  effect  on  the  yeast  which  produced  it.  This  theory  may  serve 
to  explain  the  fact  that  certain  diseases,  like  contagious  pleuro-pneumonia 
and  pink-eye  (influenza),  run  a  deflnite  course,  at  the  end  of  which,  if  the 
animal  has  survived  the  severity  of  the  symptons,  the  disease  will  disappear. 
In  this  class  of  diseases,  the  acquired  immunity  will  naturally  be  com- 
paratively short-lived.  The  material  which  Pasteur  employed  for  innoculation 
as  a  preventive  to  rabies,  and  which  is  obtained  from  the  spinal  cord  of  rabid 
rabbits,  may  act  in  the  same  manner,  by  checking  the  development  of  the 
microbe  that  is  supposed  to  produce  rabies. 

Behring  and  Kitasato  have  shown  that  the  serum  (the  watery  portion  of  the 
blood)  of  animals  which  have  had  respectively  diphtheria  or  tetanus,  and  the 
serum  of  animals  which  are  immune  to  these  respective  diseases,  are  antidotes 
to  these  complaints. 

In  seeking  for  an  explanation  of  this  phenomenon,  we  naturally 
turn  to  the  fact  that  the  microbes  of  diphtheria,  tetanus,  glanders,  and  othef 
diseases  act  injuriously  on  the  system  of  an  affected  animal  by  means  of  the 
poisons  {toxins)  which  they  or  their  respective  ferments  manufacture  in  the 
animal  body.  These  toxins  are  chemical  poisons  •f  extreme  virulence: 
for  instance,  two  drops  of  tetanus  toxin  will  kill  a  horse.  Behring  and 
Kitasato  argued  that  the  immune  serum  produces  its  effect  by  reason  of  its 
containing  a  substance  (anti-toxin)  which  has  the  power  of  neutralising  or 
rendering  inert  its  respective  toxin,  probably  by  combining  chemically  with 
it.  Roux,  however,  has  shown  that,  although  a  mixture  of  tetanus  toxin 
(for  example)  and  immune  serum,  on  being  injected,  produces  no  ill  effects 
on  a  healthy  animal ;  it  causes  the  death  by  tetanus  of  animals  whose  systems 
are  under  the  influence  of  certain  microbic  diseases,  such  as  strangles,  which, 
it  is  almost  needless  to  say,  diminish  the  resistance  of  the  tissues.  Further, 
we  have  the  theory  that  immune  serum  produces  its  protective  effect  by 
stimulating  the  system  to  resist  the  action  of  the  toxin.  In  accordance  with 
this  view,  we  have  the  fact  (p.  15)  that  in  inflammation,  the  leucocytes  and 
cells  of  an  injured  part  absorb  and  digest  dead  and  effete  matter. 
Metchnikoff  has  also  proved  that  the  leuco<^e8  and  cells  of  the  tissues,  both 
of  which  he  classes  under  the  heading  of  phagocyteSy  perform  a  like  office  in 
contagious  diseases  by  absorbing  into  their  substance,  and  by  digesting,  the 
attacking  microbes.  Here  we  again  return  to  Metchnikoff's  idea  of  protection 
being  obtained  by  the  training  of  the  phagocytes.  Calmette  has  made 
animals  immune  from  the  bites  of  certain  poisonous  snakes  by  repeated  in- 
jections of  the  venom,  in,  at  first,  small  (non-lethal)  dojes  which  were 
gradually  increased,  without  injuriously  affecting  the  patient,  to  many  times 
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the  Quantity  capable  of  killing  under  normal  circumstanceB.  He  further 
founa  that  the  serum  of  the  blood  of  an  immunised  animal  was  a  powerful 
antidote  to  the  poison  of  the  snakes  by  whose  means  immunity  was  obtained. 

Roux,^  in  experimenting  with  snake  poison,  has  proved  that  the  sunpused 
anti-toxin  does  not  destroy  it ;  although  it  undoubtedly  neutralises  it.  Taking 
advantage  of  the  fact  that  a  temperature  of  164.4^  F.  (68^  G.)  causes  the 
immune  serum  to  lose  its  protective  properties,  but  has  no  influence  in 
diminishing  the  virulence  of  snake  poison,  ne  mixed  a  lethal  dose  of  snake 
poison  with  a  fully  protective  quantity  of  serum,  and  after  having  heated  the 
mixture  to  68^  C,  ne  injected  it  into  rabbite,  with  the  result  that  these 
animals  died  of  snake  poisoning  in  the  same  manner  as  they  would  have  done 
had  the  serum  been  omitted.  When,  however,  the  mixture  had  not  been 
heated,  its  injection  proved  harmless. 

It  appears  to  have  been  assumed  by  Calmette  that  his  serum  was  capable  of 
affording  immunity  from  the  injurious  conset^uences  of  the  bites  of  all  enakes. 
Dr.  C.  J.  Martin,  who  made  many  experiments  with  Calmette*s  serum  in 
Australia,  proved,  that  although  it  had  a  strong  curative  effect  on  the  venom  of 
cobras,  it  nad  very  little  influence  on  that  of  Australian  tiger  snakes.  In 
explanation  of  this  fact  he  showed  that  snake  poison  contains  two  or  more 
toxins  whidi  vary  in  the  proportions  they  bear  to  each  other,  according  to 
the  variety  of  the  snake ;  ana  that  the  chief  toxin  of  cobra  venom  is  found 
only  in  very  small  quantities  in  Australian  tiger  snake  venom.  Hence,  the 
non-success  of  Calmette's  serum  in  Australia. 

Immunity  can  be  also  obtained  against  certain  diseases,  tetanus,  for  instance, 
by  commencing  with  injections  of  pure  toxin  much  below  the  lethal  quantity, 
and  graduallv  increasing  the  dose,  or  b^  ^^^^  injections,  in  tiie  same  manner, 
of  attenuated  toxin,  the  attenuation  being  effected  by  heat  or  by  the  addition 
of  chemical  agents.  Thus,  in  rabies,  the  attenuated  virus  or  toxin  is  success- 
fully employed  as  a  preventive  vaccine;  in  other  words,  the  inoculated 
animals  acquire  immunity. 

Recent  researches  conclusively  prove  the  existence  of  antitoxins  in  the 
blood,  spleen,  and  other  glands  of  immune  animals ;  and  that  these  antitoxins 
are  manufactured  by  the  tissues — ^probably,  for  the  most  part,  by  the  glands. 
Hence,  the  addition  to  the  blood  of  serum  containing  an  antitoxin,  may  act 
as  a  reinforcement  to  the  antitoxin  secreted  by  the  tissues.  It  appears  that 
the  presence  of  a  toxin  in  the  blood  stimulates  the  tissues  to  form  an  anti- 
toxin. Consequently,  the  healthier  are  the  tissues,  the  better  able  are  they 
to  produce  an  antidote  to  the  poison.  We  here  arrive  at  the  apparently  sound 
theory  that,  in  many  cases,  acquired  immunity  is  dependent  on  developing  the 
power  of  the  tissues  to  secrete  antitoxins. 

The  frequently  successful  resistance  which  the  healthy  body  makes  to 
attacks  of  infective  diseases,  gives  us  strong  grounds  for  assuming  that  the 
production  of  one  or  more  antitoxins  is  a  normal  function  of  its  tissues ;  a 
view  which  has  been  borne  out  by  the  experiments  of  Dr.  Marriatti-Bianchi. 
Roux  and  Calmette  have  also  shown  that  rabbits  which  have  been  made 
immune  from  rabies,  have  greatly  increased  power  of  resisting  the  action  of 
cobra  venom,  and  that  the  serum  of  animals  which  have  been  rendered 
respectively  immune  from  tetanus  and  anthrax,  havie  a  strong  counteracting 
effect  on  the  venom  of  this  snake.  Hence,  the  neutralising  power  of  an  anti- 
toxin is  not  always  restricted  to  its  own  particular  toxin. 

Disease-producing  bacteria  elaborate  not  only  one  or  more  special  toxins, 
but  also  form  products  which  give  rise  to  fever,  bv  their  action  on  the  heat- 
regulating  centres  of  the  brain. 

Heredity. 

Heredity  is  the  appearance,  in  descendants,  of  "  like  "  of  parents  or  of 
ancestors.  This  production  of  "like"  is  limited  to  parental  or  ancestral 
function,  and,  consequently,  cannot  begin  after  conception.       Heredity  in 
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disease  is  msuufested  by  parental  or  ancestral  tendency  or  by  direct  trans- 
mission from  a  parent. 

HEREDITARY  TENDENCY.— The  ovum  of  the  female  on  being 
fecundated  by  a  spermatozoon  of  the  male,  becomes  a  living  being  gifted  with 
the  mental  and  physical  properties  of  both  its  parents^  in  varying  proportions, 
and  consequently  contains  those  of  its  paternal  and  maternal  ancestors  in 
proportions  which,  as  a  rule,  decrease  more  or  less  according  to  the  remote- 
ness of  the  relationship.  These  hereditary  properties,  even  when  decreased 
to  an  extremely  small  fraction  by  the  successive  division  of  generations,  are 
capable  of  becoming  stimulated  into  development  by  surroundings  or  b^  forces 
unknown  to  us.  Thus,  after  a  period  of  possibly  500,000  generations,  a 
aingle-toed  mare  gives  birth  to  a  foal  which  has  one  or  more  feet  resembling 
those  of  its  three-toed  ancestor  (see  "  Points  of  the  Horse  ").  Under  ordinary 
circumstances,  the  nearer  the  ancestor,  the  stronger  is  the  influence  of 
heredity ;  although  in  no  case  (speaking  within  reasonable  limits)  can  such 
influence  be  entirely  effaced.  The  more  nearly  related  dam  and  sire  are,  the 
larger  is  the  proportion,  in  the  offsprins^,  of  properties  which  they  both  derive 
from  a  common  parent  or  ancestor.  Hence,  consanguinity  is  a  fruitful  cause 
of  excessively  developed  hereditary  defects  and  hereditary  tendencies  to 
disease.  The  union  of  a  brother  and  sister  would  be  twice  as  close  a  case 
of  incest,  as  one  between  a  parent  and  its  offspring. 

Acquired  characteristics,  as  for  instance,  roaring,  navicular  disease,  side- 
bones,  spavin,  and  ringbone,  are  not  hereditary ;  because  these  diseases  could 
not  be  produced  in  a  descendant  without  an  exciting  cause.  Although  the 
offspring  of  roarers,  for  example,  are  far  more  apt  to  become  "  musical  *'  in 
England  and  other  damp  and  comparatively  cold  climates,  than  their  com- 
patriots which  are  descended  from  sound-winded  dams  and  sires ;  they  hardly 
ever  go  wrong  in  their  wind,  if  bred  and  reared  in  a  dry  hot  climate,  like  that 
of  India  and  South  Africa.  Here,  the  effect  of  heredity  is  confined  to  the 
transmission  of  predisposition. 

DIRECT  TRANSMISSION.— In  Eome  cases,  the  blood  of  the  dam  carries 
the  microbes  of  infectious  diseases,  like  anthrax,  to  the  fcetus.  "  The 
reiFearches  made  by  M.  Chauveau  have  shown  that  bacilli  rarely  pass  from  the 
mother  to  the  foetus.  In  eleven  cases  of  pregnant  ewes  which  had  died  from 
antlirax,  the  bacilli  of  this  disease  were  found  in  only  two  of  the  foeti " 
{Cadeac).  Such  intra-uterine  infection  "  may  occur  in  man  as  well  as  in 
animals,  but  it  is  an  infection,  not  an  inheritance"  (Kanthach).  This  author 
tells  us  in  Gibson's  "  Text  Book  of  Medicine  "  that  "  as  far  as  the  mammalia 
are  concerned,  there  is  no  evidence  that  an  ovum  is  ever  infected  before  or 
during  conception." 

HEREDITARY  IMMUNITY.— It  appears  from  the  researches  of  Ehrlich, 
Yaillard,  and  others,  that  immunity  asaanst  certain  diseases,  such  as  tetanus, 
may  be  conferred  on  the  fcetus  through  the  mother ;  but  that  no  immunity  is 
transmitted  through  the  ovum  of  an  immune  mother  or  through  the  sper- 
matozoon of  the  sire.  Thus,  if  the  mother  be  rendered  immune  before  con- 
ception or  before  deliveiy,  the  offspring  may,  through  the  blood  of  the  mother, 
acquire  immunity,  but  only  for  a  brief  period.  Here  we  have  apparently  the 
action  of  an  antitoxin. 


22 


CHAPTER  IV. 

Sprains. 

obnbral  remarks  on  sprains ^sprain  of  the  suspensory  ligament 

^sprain  op  the  back  tendons  and  check  ligament sprain  of 

the  fetlock  joint sprain  of  the  inferior  sesamoid  ligaments 

treatment  of  sprains  below  knee  and  hock — filled  legs — 

curb — sprung  hock sprain  of  the  shoulder — sprains  of  the 

elbow  and  hip sprained  back ^lbgal  aspect  of  sprain. 

General  Remarks  on  Sprains. 

DEFINITION  OF  SPRAIN.— A  sprain  is  an  injury  to  ligament, 
tendon,  joint,  or  musole,  caused  by  an  excessive  puU  or  twist,  or  by 
the  repeated  application  of  such  injurious  force,  with  the  result  that 
the  fibres  of  the  part  are  more  or  less  broken,  over-stretched,  or  torn 
away  from  the  bones  or  other  structures  to  which  they  were 
attached. 

The  study  of  sprains  is  very  important ;  for  they  probably  con- 
stitute nine-tenths  of  the  injuries  which  unfit  saddle-horses  for  work. 

STRUCTURES  LIABLE  TO  SPRAIN.— The  ligaments  which  are  specially 
exposed  to  this  accident,  are  composed  of  strong,  inelastic  tissue ;  their  office 
being  to  bind  together  various  structures.  Thus,  in  the  knee  there  are  two 
lateral  ligaments,  which  are  fixed,  one  on  each  side  of  the  joint,  to  the  ends  of 
the  bone.^,  immediately  above  and  below  it,  so  as  to  prevent  it  from  having 
side  play.  Capsular  ligaments  cover  the  joints  and  protect  them  from  injury. 
The  suspensory  ligament  (Figs.  5  and  6)  aids  in  preventing  the  fetlock 
from  coming  down  on  the  ground  when  the  horse  puts  weight  on  the  foot. 
Tendons  (sinews)  are  composed  of  the  same  kind  of  material  as  the  ligaments 
just  mentioned,  and  serve  the  part  of  strong  inelastic  cords  to  connect  muscles 
to  bones.  A  tendon,  at  one  end,  is  spliced  on  to  its  muscle ;  and  at  the  other 
end,  is  attached  to  the  surface  of  the  bone.  Muscles,  which  compose  the  lean 
of  meat,  give  rise  to  the  movements  of  the  body  by  their  power  of  contraction. 
Thus,  before  the  foot  can  be  raised — speaking  in  general  terms — the  muscles 
which  are  connected  at  one  end  to  the  bone  of  the  leg,  just  above  and  at  the 
back  of  the  elbow,  and  at  the  other  end  to  the  back  tendons,  will  have  to 
contract  on  being  stimulated  by  their  nen^es,  so  that  the  foot,  whidi  is 
attached  to  the  lower  end  of  the  oack  tendons,  gets  forcibly  pulled  up.  When 
the  stimulus  ceases  to  act,  the  muscles  relax,  and  the  foot  again  comes  to  the 
ground. 
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NATURE  OF  SPRAIN.— Ligaments,  as  well  as  tendona,  may  break  right 
across ;  or  "  they  may  tear,  especially  small  portions  of  them,  here  and  there, 
so  that  the  whole  thickness  is  not  broken  across  at  any  one  spot :  but  they 
will  not  stretch.  It  is  true  that  under  certain  conditions  they  do  become 
elongated,  but  this  only  happens  when  the  strain  is  continuous,  and  lasts 
for  some  considerable  time.  A  slight  degree  of  inflammation  sets  in  then,  and 
under  its  influence  the  fibrils  soften,  until  they  yield.    Sometimes  ligaments 

g'ye  way  in  the  middle,  but  it  ia  more  common  for  them  to  Eeparate  &om  the 
)ne,  or  to  wrench  from  it  a  small  thin  scale  corresponding  to  their  attach- 
ment. This  is  due  in  part  to  the  arrangement  of  their  fibres.  In  the  centre 
they  are  woven  strongly  together,  and  form  a  rounded  bundle  of  great 
strength.  At  the  end  they  spread  out  like  a  fan,  so  as  to  secure  a  wider 
attachment.  A  ligament  that  can  resist  successfully  a  straight  pull  of  great 
violence,  yields  at  once  to  a  twisting  force  of  much  less  severity  j  because  this 
pulls  on  the  fibres  unequally,  one  by  one,  and  tears  them  from  their  attach- 
ment "  {MoitUin).  The  fibres  of  muscles  may  also  become  more  or  less  torn 
from  sprain. 

In  a  sprained  tissue,  there  is  not  only  an  inflammatory  exudation  (p.  14}  as 
a  result  of  the  injury ;  but  there  is  also,  as  a  rule,  extravasated  blood,  that  is, 
blood  which  has  escaped  from  vessels  that  were  ruptured  at  the  same  time 
as  the  broken  fibres.  In  human  practice,  discoloration  of  the  affected  tissues 
in  the  case,  say,  of  a  badly  sprained  ankle,  often  proves  the  presence  in  them 
of  extravasated  blood,  wmch  is  visible  on  account  of  the  thinness  and  trans- 
lucency  of  the  skin.  As  a  rule,  the  horse's  skin  is  too  thick  and  too  full  of 
pigment  to  allow  of  the  discoloration  in  question  to  be  seen  thiough  it. 

HOW  SPRAINS  OCCUR.— In  the  veiy  common  case  of  lameness 
due  to  an  acutely  swollen  fetlock,  caused,  particularly,  by  fast 
work  on  hard  ground,  and  occurring,  usually,  to  horses  with 
comparatively  straight  pasterns,  we  have  a  good  instance  of  sprain 
of  ligament,  brought  on  by  continued  and  excessive  piressure  from 
the  presence,  in  the  part,  of  the  fluids  which  give  rise  to  the 
swelling.     Concussion  here  appears  to  be  the  exciting  cause. 

In  many  cases  sprains  occur  only  by  accident — such  as  a  sudden 
twist  at  a  moment  when  the  muscles  are  unable  to  act  quick  enough 
to  save  the  part — or  when  the  muscles  have  become  so  fatigued 
that  they  are,  in  this  instance  also,  powerless  to  preserve  its 
stability.     The  practical  inferences  are  obvious. 

Experienced  horsemen  will,  I  think,  agree  with  me  that  sprains 
of  the  tendons  and  ligaments  of  the  fore  legs — ^which  are  the  most 
common  accidents  to  which  horses  employed  in  fast  work  are  liable 
— come  on,  as  a  rule,  gradually,  and  as  a  result  of  the  injured 
structures  having  become  abnormally  weak.  Tha  history  of  the 
case  is  usually  as  follows: — On  previous  occasions  after  exercise, 
heat  and  tenderness  were  observed  in  the  part,  which  symptoms 
more  or  less  subsided  by  a  short  rest  having  been  given,  and  by 
the  aid  of  the  ordinary  remedies,  so  that  the  horse  was  enabled 
to  continue  work,  oflf  and  on,  until  the  day  on  which  the  final  ac- 
cident occurred;  or,  in  other  words,  until  the  part,  on  account  of 
the  presence  of  continued  inflammation,  or  continued  tension,  be- 
came  too  weak  to  stand  the  strain  of  its  ordinary  work,  or  of  work 
which  would  have  been  well  within  its  power  had  it  been  in  a 
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healthy  condition.  Horses  out  of  work  are  much  more  liable  to 
sprain  than  those  which  are  "  fit  and  well ;  "  for  the  more  a  healthy 
part  is  exercised,  short  of  injuring  it,  the  more  blood  is  brought 
to  it,  and  consequently,  the  stronger  it  becomes.  But  if  exercise 
be  curtailed,  any  violent  or  unaccustomed  exertion  will  be  liable  to 
injuriously  affect  it. 

Unprincipled  persons  wanting  to  sell  a  horse  with  a  thickened 
tendon  or  ligament,  sometimes  try  to  make  out  that  the  leg  is  as 
sound  as  when  the  animal  was  foaled,  on  the  plea  that  the  part 
has  become  "callous,"  an  expression  which  the  buyer  should  under- 
stand to  mean  "  incurably  weak ;  "  for  here  we  have,  as  a  rule, 
a  stage  long  past  that  in  which  repair  is  possible. 

PRINCIPLES  OF  TREATMENT.— In  the  case  of  sprain,  were  there  but 
little  extravasated  blood  and  exuded  plasma — ^the  continued  presence  of  which 
fluids,  as  we  have  seen,  renders  the  part  weak  and  stiff  by  interfering  with 
the  circulation  and  by  ^ivintj  rise  to  adhesions — the  broken  fibres  would  unite 
as  completely,  other  things  being  equal,  as  the  ends  of  a  bone,  in  the  case  of 
a  simple  fracture.  Hence,  our  first  efforts  should  be  directed  to  check  the 
accumulation,  in  the  part,  of  these  fluids,  and  to  hasten  their  removal  from 
it.  The  two  most  important  factors  in  the  treatment  of  sprain,  are  massage 
and  well-reeulated  pressure  (page  46).  Above  aU  things,  the  pressure  should 
be  uniformly  distributed,  because  unequally  distributea  pressure  is  almost 
certain  to  cause  irritation,  if  not  inflammation,  of  the  part,  in  either  of  which 
cases,  the  sprain  will  be  aggravated.  By  the  usual  method  of  employing 
pressure,  say,  on  a  fetlock  by  means  of  an  ordinary  bandage,  we  succeed  in 
applying  it  only  on  bony  prominences,  and  not  on  the  soft  parts  which 
specially  require  it.  When  bandaging,  in  the  ^ame  way,  a  leg  between  the 
knee  or  hock  and  fetlock,  the  effect  obtained  is  merely  to  push  the  tus< 
pcnsory  ligament  against  the  cannon  bone,  without  also  (as  we  ought  to  do) 
putting  pressure  on  each  side  of  it.  By  employing,  on  the  contrary,  the 
method  of  evenly  distributed  pressure  described  on  page  45,  these  faults  are 
obviated. 

As  subjecting  the  already  weakened  part  to  strain,  would  be  liable  to  give 
rise  to  fresh  injury;  rest  from  all  severe  exercise  is  a  necessity.  As  soon, 
however,  as  the  heat  and  tenderness  have  subsided,  and  lameness  at  a  walk 
has  disappeared,  we  may  begin  to  give  our  patient,  two  or  three  times  a  day, 
a  little  veiy  gentle  exercise ;  for  long  continued  inaction  after  sprain  is  certain 
to  be  followed  by  the  formation  of  adhesions. 

Massage  or  hand-rubbing  (p.  664)  should  be  used  after  a  sprain,  as  soon 
as  it  can  be  employed  without  inflicting  pain.  Its  benefits  appear  to  be  due 
chiefly  to  pressure ;  to  the  fact  of  its  stimulating  the  action  of  the  blood- 
vessels which  are  near  the  surface  of  the  body ;  and  to  its  mechanical  effect 
in  quickening  the  circulation  of  the  lymphatics.  The  marked  increase  of 
temperature  from  htind-rubbing,  is  a  convincing  proof  of  its  stimulating  power 
on  the  blood-vessels. 

Passive  exercise,  which,  in  the  case  of  a  limb,  may  be  obtained  by  gently 
bending  and  straightening  the  joints,  with  the  foot  off  the  ground  and  the 
animal  standing  still,  should  be  carried  out,  after  the  first  day  or  two,  a  couple 
of  times  a  day,  in  order  to  prevent  the  formation  of  adhesions. 

Purgatives  act  beneficially  by  diminishing  the  congestion  of  the  blood- 
vessels, in  that  they  remove  from  them  a  large  quantity  of  watery  fluid. 

Drinking  water  should  be  allowed  in  a  full  supply, *in  order  that  the  blood 
may  be  kept  in  a  sufficiently  fluid  state  for  the  due  performance  of  its 
functions.  There  is  no  danger  of  the  horse  drinking  too  much ;  for  any  sur- 
plus will  be  quickly  excreted  by  the  kidneys,  lungs,  skin,  &c. 
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Diuretics  (nitre,  for  instance),  purify  the  blood  by  stimulating  the  kidneys, 
the  office  of  which  is  to  remove  waste  material  from  the  blood  along  with  the 
urine ;  but  as  their  continued  use  has  a  bad  effect  on  the  kidneys  and  general 
health,  tuey  should  be  employed  only  for  a  day  or  two,  in  the  event  of  the 
patient  being  in  gross  condition. 

Larativt  food  (green  fodder,  carrots,  &c.)  has  a  "  cooling"  effect  by  acting 
on  the  bowels  ;  by  bemg  poor  in  substances,  such  as  albumin,  which  is  apt  to 
**  heat "  the  system ;  and  by  reason  of  its  containing  certain  salts  which,  on 
becoming  absorbed  into  the  blood,  assist  in  maintaining  its  fluidity,  and  in 
removing  waste  material. 

Starvation  within  healthy  limits,  as  we  may  see  from  the  foregoing  remarks, 
may  be  enforced  with  advantage  in  the  acute  stage  of  sprain. 

Belladonna,  as  an  external  application,  relieves  congestion  by  stimulating 
the  superficial  blood  vessels. 

Heat  applied  in  the  form  of  warm  water  to  a  bleeding  surface  helps  to  check 
haemorrhage,  and  consequently  may  be  useful  in  the  very  early  stage  of  a 
sprain,  when  the  ruptured  blood-ve^scIs  are  still  bleeding.  Its  temperature 
should  be  from  120°  to  125°  F.  A  few  minutes  will  suffice  to  produce  the 
desired  effect.  The  application  of  warm  water  is  useful  only  when  the  injured 
part  is  near  the  s^urface  ;  for  it  could  have  little  or  no  effect  if  the  site  of  hurt 
were  deep-seated.  If  long  continued,  it  would  act  injuriously ;  for  by  soften- 
ing the  tissues,  it  would  increase  the  amount  of  the  exudation.  Its  beneficial 
.effect  is  generally  more  apparant  than  real,  on  account  of  its  acting  as  a 
sedative  in  relieving  pain. 

Cold  (by  means  of  water,  ice,  or  refrigerant  lotions,  for  instance)  causes 
contraction  of  the  tissues,  and  by  the  pressure  thereby  obtained,  checks  the 
flow  of  an  exudation  from  the  capillanes  (p.  10).  As  its  employment  tends 
to  arrest  all  vital  action  (that  of  repair  among  the  number) ;  it  can  hardly  be 
expected  to  effect  much  benefit  in  acute  inflammation.  Although  the  appli- 
cation of  hot  or  cold  water,  when  used  sufficiently  early,  to  sprains,  possesses 
certain  merits ;  the  advantages  to  be  obtained  from  it  are  fo  small,  as  com- 
pared to  those  of  evenly  distributed  pressure  and  massage,  that,  as  a  general 
rule,  we  may  discard  its  use  in  the  treatment  of  sprains. 

Active  exercise  of  a  very  moderate  description,  and  judiciously  regulated, 
should,  as  I  have  already  said,  be  given  comparatively  early.  It  should  of 
course  be  of  a  nature  that  would  in  no  way  be  liable  to  cause  a  recurrence  of 
the  acute  symptoms.  If  a  swollen  limb  which,  after  exercise,  keeps  "  fine  " 
for  a  few  hours,  only  to  get  subsequently  as  big  or  bigger  than  before,  the 
exercise  will  do  little  or  no  good,  and  may  be  hurtful,  the  best  means  of  avoid- 
ing which  contingency  are  massage  (p.  664)  and  properly  distributed  pres- 
sure (as  with  cotton  wadding,  see  page  45). 

Counter-irritants. — The  application  of  any  form  of  irritation — 
whether  by  embrocation,  blister  or  firing — on  the  surface  of  a  sprained  part, 
by  diminishing  the  tenseness  of  the  tissues  (p.  14),  must  increase  the  inflam- 
mation. I  have  invariably  found  that  the  premature  blistering  of  a  sprained 
part  below  knee  or  hock,  is  followed  by  permanent  thickening  and  consequent 
weakness.  I  take  sprains  below  the  knee  and  hock  as  an  illustration,  because 
their  progress  can  be  followed  out  with  comparative  ease,  owing  to  the 
superficial  position  of  the  affected  structuies.  In  every  case  of  uncomplicated 
sprain,  I  would  certainly  refrain  from  applying  a  counter  irritant  until  all 
heat  and  pain  have  disappeared  from  the  pait.  With  respect  to  the  treatment 
of  sprain  when  complicated  by  inflammation  of  bone,  see  page  52  et  seq. 

Alany  people  think  that  the  peeling  off  of  the  scab  after  a  blist&r  is  a 
proof  that  benefit  has  been  effected  by  the  application — as  if  the  swollen  part 
were  composed  of  layers  like  those  of  an  onion  1  If  we  examine  the  condition 
of  skin  which  has  been  severely  blistered  on  one  or  more  occasions  (as  we  may 
observe  on  cutting  through  the  skin  before  performing  neurotomy),  we  shall 
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find  that  the  skin  has  become  greatly  thickened,  and  that  it  must  nece&arily 
form  a  permanent  bandage,  in  accomplishing  which  office,  the  benefit  to  be 
derived  from  a  blister  a;ipears  to  chiefly/  consist.  I  never  employ  a  blister 
to  sprains  below  the  knee  and  hock ;  because  I  find  that  I  get  better  results 
by  pressure  (p.  45),  and  hand-rubbing  (p.  664),  and  without  thickening  of 
the  skin,  which  is  a  condition  that  must  more  or  less  impede  motion,  and  may 
give  rise  to  adhesions.  The  effects  of  pressure  can  be  stopped,  at  any 
moment,  by  removing  the  bandage ;  but  those  of  a  blister  cause  permanent 
structural  alterations  which  may  or  may  not  be  beneficial.  In  sprains  of 
parts,  like  the  shoulder,  stifle,  and  back,  to  which  we  cannot  conveniently 
apply  pressure,  we  should  raly  chiefly  on  hand-rubbing  (massage). 

Firing  (p.  662)  is  said,  by  some  authorities,  to  produce  a  good  effect  in 
old  cases  of  sprains  which  have  resisted  other  remedies.  It  affords 
permanent  pressure  on  the  part,  by  causing  contraction.  The  portion  of  skin 
that  has  been  burned  by  tne  firing  iron  becomes  replaced  by  fibrous  tissue, 
the  property  of  which  i-?  to  contract,  as  we  may  see  exemplified  by  the 
"  drawn  "  appearance  of  the  skin  of  a  person's  neck  or  cheek  which  has  healed 
after  having  suffered  from  a  severe  burn.  Some  of  the  benefit  obtained  in 
many  instances  from  firing  is  undoubtedly  due  to  the  absence  from  severe 
work  which  it  necessitates.  Firing  is  a  most  valuable  stimulant  in  hastening 
the  completion  of  inflammation  in  bone. 

GENERAL  TREATMENT  OF  SPRAINS.— We  should  give  rest, 
as  quickly  and  as  completely  as  possible,  to  the  affected  part.  If 
the  injury  is  in  one  of  the  legs,  and  the  animal  cannot  bring  the 
heel  to  the  ground,  we  should  apply  a  high-heeled  shoe,  like  that 
shown  in  Fig.  i.  This  pattern  is  very  easy  to  make,  it  affords  a 
firm  bearing  to  the  foot,  and  has  the  great  advantage  that  its  heels 
Can  be  lowered  from  time  to  time  with  very  little  trouble.  A  high- 
heeied  shoe  should  of  course  be  employed  only  in  those  cases  to 
which  relief  is  given  by  allowing  a  bearing  to  the  heel  wliile  it  is 
raised  off  tlie  ground.  If  it  is  not  convenient  or  suitable  to  put 
on  this  kind  of  shoe,  a  full  supply  of  sawdust  or  similar  material 
should,  if  obtainable,  be  substituted  for  the  ordinary  straw  bed- 
ding, as  the  animal  will  be  able  to  assume  an  easier  position  for 
his  sore  leg  on  the  former  than  on  the  latter.  Care  should  be 
taken  that  the  sound  limb  is  not  injured  by  undue  weight  being 
thrown  on  it,  by  reason  of  the  precautions  adopted  to  place  the 
hurt  leg  at  rest.  As  a  rule,  the  use  of  slings  (p.  680)  is  not 
advisable  in  such  cases,  as  their  presence  is  apt  to  cause  sores,  to 
interfere  with  staling  and  digestion,  and  to  irritate  the  animal. 
They  may  be  necessary  in  severe  lameness  of  a  hind  limb,  because, 
when  thus  affected,  a  horse  will  rarely  lie  down. 

If  practicable,  we  should  lose  no  time  in  applying  pressure  of  a 
thoroughly  uniform  nature  (p.  45),  and  in  all  cases,  we  should 
avail  ourselves  of  the  good  effects  of  massage  (p.  664). 

When  we  have  a  severe  sprain  in  a  horse  which  is  "  full  of  corn," 
it  is  well  to  give  a  dose  of  physic  (preferably,  eserine,  p.  609),  after 
clearing  out  the  lower  part  of  the  bowel  with  an  enema  or  two. 

Laxative  food,  such  as  green  grass,  lucerne,  carrots,  bran  and 
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linseed  mashes,  should  be  given  instead  of  corn.  Mashes  should 
be  used  only  when  green  food  cannot  be  obtained.  A  judicious 
amount  of  starving  will,  as  a  rule,  act  beneficially. 

In  hand-rubbing  the  part,  care  must  be  taken  that  the  skin  is 
dry  at  the  time ;  for  if  this  precaution  be  not  observed,  the  friction 
may  cause  the  hair  to  come  off. 

When  uniform  and  we'1-regulated  pressure  can  be  applied  to  the 


P'ig.  4. — High-heeled  shoe. 

part,  I  think  it  best  to  trust  to  it  and  hand-rubbing  alone.  At 
the  same  time,  I  must  admit  that  many  experienced  veterinary 
surgeons  are  partial  to  the  employment  of  cold  water,  after  the 
disappearance  of  all  pain  and  unusual  heat,  in  order  to  give  tone  to 
the  injured  structures.  It  can  be  applied  by  a  jet  from  a  hose, 
which  may  be  allowed  to  play  on  the  part  for,  say  a  quarter  of  an 
hour,  four  or  five  times  a  day.  In  India,  we  may  substitute  for  the 
hose  a  water-skin,  the  water  in  which  can  be  cooled  by  placing  it 
in  the  shade  for  some  time,  exposed  to  the  wind.  Standing  the 
horse  in  a  running  stream  for  considerable  periods,  or,  better  still, 
walking  him  through  salt  water,  often  proves  beneficial,  care  being 
taken  that  he  does  not  catch  cold. 
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If  all  our  efforts  prove  unavailing  to  render  the  part  sound,  we 
may  lire  deeply,  either  by  puncture  or  line;  but  should  do  so  only 
when  all  reparative  action  has  apparently  ceased,  say,  not  sooner 
than  two  months  after  the  accident.  If  any  heat  remains,  the 
part  should  be  cooled  down  by  means  of  cold  applications  before 
using  the  firing  iron. 

After  the  part  has  recovered  from  the  injury  as  far  as  circum- 
stances admit,  the  owner  can  exercise  his  own  judgment  in  bringing 
the  horse  on  to  work  again,  giving  com,  using  bandages,  etc.  I 
shall*  refer  to  this  subject  more  fully  on  pages  44  et  seq. 

It  is  important  to  remember  that  the  gravity  of  a  sprain  is  largely 
dependent  on  the  conformation  of  the  leg ;  for  the  stronger  a  part 
naturally  is,  the  more  likely  is  it  to  recover  from  injury. 

On  the  Continent,  sprains  (for  instance,  of  the  shoulder  and  back 
tendons)  have  been  successfully  treated  by  means  of  subcutaneous 
injections  (p.  633)  of  from  1  to  1^  drachms  of  oil  of  turpentine, 
which  sets  up  intense  inilammation  in  the  part ;  but  the  heat  and 
swelling  usually  begin  to  subside  in  about  a  week. 

Sprain  of  the  Suspensory  Ligament. 

ANATOMY  OF  THE  SUSPENSORY  LIGAMENr.— The  suspensory 
ligament  (Figs.  5  and  6}  is  a  strong  and  practically  inelastic  fibrous  cord  which 
Ues  at  the  back  of,  and  close  to,  the  cannon  bone.  It  originates  at  the  head 
of  the  cannon  bone  and  at  the  lower  row  of  the  small  bones  of  the  knee  (Fig. 
8).  It  runs  down  the  groove  formed  by  the  two  splint  bones,  for  about  two- 
thirds  of  the  length  of  the  cannon  bone,  then  divides  into  two  branches,  which 
become  attached  to  the  summits  of  the  sesamoid  bones — that  lie  at  the  back  of 
the  fetlock  joint  (Fig.  9) — and  extend  downwards  and  forwards.  These 
branches  unite  in  front  of  and  at  about  the  middle  of  the  pastern,  and  become 
attached  to  the  tendon  of  the  muscle  which  extends  the  foot  (Fig.  7). 

The  presence  of  muscular  fibres  in  the  suspensory  ligament  points  to  ike 
fact  of  its  possessing  a  certain,  though  probably  very  slight,  amount  of 
elasticity.  The  suspensory  ligament  acts  as  a  powerful  brace  for  preventing 
the  fetlock  from  coming  down  too  near  the  ground. 

THE  SUSPENSORY  LIGAMENT  IN  HEALTH.— On  taking  a 
side-view  of  a  "  clean  "  leg  of  a  horse  (vide  Frontispiece),  we  oUglit 
to  see  the  suspensory  ligament  rising  just  above  the  fetlock  joint, 
between  the  cannon  bone  and  back  tendons,  and  extending  nearly 
two-thirds  of  the  way  up  to  the  knee.  The  skin  should  cover  it 
closely,  and  it  should  stand  clear  and  well-defined  between  bone 
emd  tendon,  as  if  it  were  cast  in  a  mould,  so  that  the  leg,  from  knee 
to  fetlock,  will  have  a  fluted  appearance.  When  there  is  difficulty 
in  marking  the  course  of  this  ligament  with  the  eye  or  with  the 
hand,  according  as  the  leg  is  free  from  long  hair,  or  is  "well 
feathered,"  we  may  doubt  the  capability  of  the  leg  for  standing  con- 
tinued fast  work. 
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When  the  suspensory  ligament  is  in  a  sound  condition,  it  will 
feel,  if  we  run  our  hand  over  it,  when  the  foot  is  on  the  ground, 
hard  and  tense  like  a  tightly-strung  violin  string.  If  its  strength 
has  been  impaired  by  a  sprain,  it  will  feel  comparatively  soft, 
and  will  convey  the  impression  that  it  has  lost  to  some  extent  its 
fibrous  character.     In  case  of  doubt,  a  comparison  with  a  leg  which 


.PeHbraiiu  tendon 
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Ped^l  bon9  or  coffin  bone 
Fig.  5. — Diagram  of  bones,  tendons,  and  ligaments  of  near  fore  leg. 


we  know  to  be  sound  will  greatly  help  us  in  drawing  a  correct  con- 
clusion. 

The  tendons  and  ligaments  of  some  legs,  particularly  those  of 
underbred  horses,  are,  however,  often  covered  with  an  unusually 
large  amount  of  loose  tissue,  which  causes  the  legs  to  have  a  more 
or  less  "  filled  "  appearance,  though  without  afiFecting  their  capacity 
for  standing  work.  The  apparent  "cleanness"  due  to  absorption 
consequent  on  old  age,  which  many  stale  worn-out  legs  exhibit, 
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should  not  be  mistaken  for  strength  and  freshness.  The  condition 
of  the  knees  and  fetlocks  will  aid  the  observer  in  forming  a  correct 
judgment  on  such  cases.  The  knees  show  the  effects  of  work  by 
being  bowed  and  shaky;  the  fetlocks,  by  being  round  and  puffy; 
and  the  pasterns,  as  a  rule,  by  being  abnormally  upright. 

Horses  are  peculiarly  liable  to  sprain  their  suspensory  ligaments 
at  the  gallop. 

MANNER  IN  WHICH  THE  SUSPENSORY  LIGAMENT  GETS 
SPRAINED  IN  GALLOPING.— The  gallop  is  a  pace  of  four  time 
in  which  the  sequence  of  the  steps  (supposing  the  off  fore  to  lead) 
is  near  hind,  off  hind,  near  fore,  off  fore,  with  a  period  of  sus- 
pension, which  is  terminated  by  the  rear  hind  again  coming  to  the 
ground.  In  the  gallop  and  canter  (Figs.  10,  11,  12  and  13),  the 
leading  fore  leg  has  at  each  stride  to  bear  the  weight  of  the  body, 
and,  by  the  straightening  out  of  its  component  bones,  to  raise  it 
from  the  ground.  Here,  the  suspensory  ligament  performs  the 
passive  action  of  supporting  the  fetlock  joint.  As  long  as  the  horse 
is  imtired,  the  muscles  to  which  the  baok  tendons  are  attached, 
contract  with  such  precision  that  the  foot  is  "  picked  up  "  (flexed) 
before  undue  strain  can  fall  on  the  suspensory  ligament;  in  fact, 
these  tendons  act  as  braces  to  it.  But  if  the  movement  be  con- 
tinued, the  horee  will  "  dwell "  more  and  more  in  his  stride,  until 
the  flexor  muscles,  having  become  fatigued,  may  at  length  be 
unable  to  contract  with  sufficient  quickness  to  save  the  suspensory 
ligament  from  undue  tension.  Besides,  though  the  muscles  get 
tired,  the  ligament  does  not  experience  the  sensation  of  fatigue; 
hence,  towards  the  end  of  a  tiring  gallop,  the  horse  will  throw 
increased  weight  on  the  ligament,  in  order  to  save  the  muscles. 
We  can  easily  imagine  how  great  the  strain  on  the  suspensory 
ligament  must  be  in  the  case  of  a  racehorse  struggling  home  during 
a  desperate  flnish.  No  wonder  then  that  these  animals,  when  they 
break  down,  generally  do  so  in  the  last  furlong,  especially  if  the 
ligament  has  been  previously  injured.  We  can  also  see  why  they 
are  more  apt  to  break  down,  when  short  of  work,  than  when  in 
good  condition. 

A  striking  proof  that  as  long  as  horses  do  not  become  fatigued, 
they  will  not  be  liable  to  sprain  their  suspensory  ligaments  or  back 
tendons,  is  afforded  by  the  fact  that  animals  which  have  been 
rendered  totally  unfit  for  the  turf  on  account  of  one  of  these  ac- 
cidents, often  make  serviceable  chargers  for  ordinary  parades,  on 
which  a  gallop  is  seldom  required  to  be  made  beyond  a  few  hundred 
yards,  and  is  executed  in  a  well-collected  style. 

The  study  of  the  gallop  teaches  us,  among  other  things,  the  fol- 
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P'ig.  6. — Photograph  of  bones,  tondons  and  ligaments  of  off  fore  leg  (side  view). 
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lowing  lessons  with  respect  to  sprain  of  the  suspensory  ligament 
and  back  tendons  : — 

1.  The  leading  fore  leg  is  far  more  liable  to  these  accidents  than 
the  non-leading  fore  leg.  Hence,  in  order  to  keep  our  tjaddle-horses 
sound  as  long  as  possible,  we  should  accustom  them  to  lead  with 
one  fore  leg,  as  much  as  with  the  other  fore  leg. 

2.  In  giving  work  at  the  gallop  or  canter  to  horses  which  have 
a  fore  leg  that  has  been  rendered  more  or  less  infirm  from  sprain, 
we  should  teach  them  to  lead  with  the  sound  one.  Or  we  should 
give  as  much  of  the  work  as  we  can  at  the  trot,  at  which  pace  the 
weight  of  the  body  is  alternately  supported  by  the  near  fore  and 
off  hind,  and  by  the  off  fore  and  near  hind. 

3.  The  steeper  the  ascent  upon  which  work  is  given  to  horses, 
the  less  strain  will  there  be  put  on  the  back  tendons  and  suspensory 
ligaments  of  their  fore  legs ;  and  vice  versd. 

4.  The  faster  the  speed,  the  more  strain  will  be  thrown  on  the 
tendons  and  ligaments. 

5.  The  more  a  horse  is  "  collected,"  the  less  strain  will  there  be 
on  the  fore  legs ;  and  the  more,  on  the  hind  legs. 

6.  In  training  racehorses  with  weak  suspensory  ligaments  or 
infirm  back  tendons,  the  only  safe  method  for  giving  them  fast 
work  is  by  short  and  repeated  gallops.  For  instance,  instead  of 
sending  such  a  horse  a  mile  gallop,  we  might  give  him  three  "  spins  " 
of  three  furlongs  each,  with  intervals  of  from  a  quarter  to  half  an 
hour,  in  order  to  allow  the  muscles  to  recover  their  strength  and 
tone. 

I  think  we  may  take  for  granted  the  existence  of  more  or  less 
perfect  harmony  laetween  the  strength  of  the  muscles,  respectively, 
of  the  fore  and  hind  limbs,  and  that,  if  a  horse  were  turned  loose 
and  allowed  to  gallop  at  his  own  free  will,  the  muscles  of  the  hind 
legs  would  become  fatigued  as  soon,  or  nearly  as  soon,  as  would 
those  of  the  fore.  Here,  the  diminished  assistance  which  is  afforded 
by  the  back  tendons  to  the  suspensory  ligaments  in  the  fore  legs, 
would,  when  their  muscles  became  tired,  be  compensated  for  by  the 
decreased  propulsion  given  by  the  hind  quarters.  But  if  we  put 
a  rider  into  the  saddle,  this  harmony  is  at  once  destroyed  ;  for  then, 
the  weight  being  brought  forward  by  the  position  assumed  in  riding, 
the  muscles  connected  with  the  back  tendons  of  the  fore  legs  will 
have  more  work  to  do,  proportionately,  than  the  muscles  of  the 
hind  legs,  and  will  consequently  become  more  quickly  fatigued. 
The  opposite  to  this  is  often  the  case  with  troop  horses,  which, 
being  ridden  on  the  curb,  and  being  kept  up  to  the  bit  by  the 
pressure  of  the  legs,  are  apt  to  relieve  the  forehand  at  the  expense 
of  the  hocks. 

The  harder  the  ground  upon  which  a  horse  is  worked,  the  more 
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Fig.  7.— Photograph  of  bones,  tendons  and  ligaments  of  off  fore  leg 
(front  view). 
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suddenly  does  weight  fall  on  the  suspensory  ligament,  and  the  m:»re 
difficult  becomes  the  task  of  the  back  tendons  to  save  it  from  undue 
strain.  Hence,  the  well-known  danger  of  inducing  sprain  of  the 
suspensory  ligament  by  galloping  on  hard  ground. 

The  longer  and  more  oblique  the  pasterns  are,  the  more  gradually 
does  the  strain  of  work  fall  on  the  suspensory  ligament,  and  the 
longer  time  is  given  to  the  back  tendons  to  contract,  and  thus  to 
relievo  it  from  excessive  tension.  Consequently  we  find  in  India, 
where  the  "  going "  is  very  hard,  that  oblique  pasterns  are  indis- 
pensable for  horses  which  have  to  do  fast  work  in  that  country. 
The  mechanical  disadvantage  entailed  on  the  working  of  the  back 
tendons  by  obliquity  of  pastern  is,  under  such  conditions,  more 
than  compensated  for  by  the  comparative  immunity  from  injury 
thereby  conferred  on  the  suspensory  ligaments.  When  the  ground 
is  soft  and  level,  or  inclined  upwards  to  the  front,  the  balance  is  in 
favour  of  the  more  upright  form  of  pastern,  which  is  particularly 
bad  in  going  down  hill";  for  the  steeper  the  descent,  the  greater 
is  the  proportion  of  weight  which  the  forehand  has  to  support. 
This  fact  is  well  understood  by  racing  men,  who  always  entertain 
great  prejudice  against  the  chances  of  success  possessed  by  a  horse 
with  upright  pasterns,  when  he  has  to  compete  in  a  race,  a  consider- 
able portion  of  which  is  down  a  steep  incline,  like  at  Epsom. 

As  the  proportion  of  weight  normally  borne  by  the  fore  legs  of 
a  saddle  horse,  especially  when  mounted,  is  greater  than  that  sup- 
ported by  the  hind  ones,  and  as  it  increases  directly  as  the  speed ; 
sprain  of  the  suspensory  ligaments  is  in  the  large  majority  of  cases 
confined  to  the  fore  legs.  I  have,  however,  met  with  some  well- 
marked  instances  of  sprain  of  the  suspensory  ligaments,  and  also  of 
the  back  tendons  of  the  hind  legs,  in  hunters,  from  the  use  of  severe 
bits  and  from  the  practice  of  keeping  too  tight  a  hold  of  the  reins 
when  jumping;  the  consequence  being  that  such  animals  on  landing 
over  a  fence  put  an  undue  amount  of  weight  on  their  hind  legs,  in 
order  to  "  save  "  their  mouths. 

Both  from  theoretical  considerations,  and  from  practical  obser- 
vations, I  think  we  may  assume  that  the  suspensory  ligaments  of 
a  saddle-horse  do  not,  as  a  rule,  get  sprained  even  at  fast  paces,  ex- 
cept when  the  animal  becomes  fatigued ;  when  he  is  worked  on  hard 
ground ;  or  when  the  severity  of  the  bit,  or  the  mismanagement  of 
the  reins  by  the  rider,  prevents  him  from  placing  the  proper  pro- 
portion of  weight  on  his  forehand  in  jumping.  The  exceptions  will 
probably  be  cases  in  which  undue  or  unexpected  strain  takes  place 
from  the  horse  treading  on  some  inequality  or  from  landing  on 
hard  ground  when  leaping.  The  lessons  to  be  drawn  from  these 
remarks  are  too  obvious  to  need  being  detailed. 
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MANNER  IN  WHICH  THE  SUSPENSORY  LIGAMENTS  OF 
CART-HORSES  GET  SPRAINED.— When  sprain  of  a  suspensoiy 
ligament  occurs  in  cart-horses,  it  is  usually  in  the  hind  legs,  and 
is  due  to  extreme  extension  of  the  foot,  as  when  going  down  hill 
with  a  heavy  weight  behind.     Consequently  it  occurs  less  frequently 
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Fig.  8. — Bones  of  loAer  part  of  fore  leg.     {After  Chattveau,) 


when  drawing  four-wheeled  carts  which  have  a  brake,  than  with 
two-wheeled  carts,  the  load  of  which,  when  going  down  hill,  has 
to  be  kept  back  by  the  breeching.  Cart-horses  with  oblique  hind 
pasterns  appear  to  be  more  liable  to  this  injury,  than  those  of  a 
different  conformation.  Here  we  have  the  ill  effects  of  a  mechanical 
disadvantage. 

In  all  horses,  sprain  of  the  suspensory  ligament  may  occur  when 
getting  up  off  a  slippery  floor,  on  account  of  excessive  extension 
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of  the  fetlock  joints,  when  the  fore  legs  are  stretched  out  to  the 
front,  with  the  heels  resting  on  the  ground. 

SEAT  OF  SPRAIN  OF  THE  SUSPENSORY  LIGAMENT.— From 
mechanical  considerations,  the  suspensory  ligament  appears  most 
liable  to  be  sprained  at  the  points  where  it  is  attached  to  bones. 
It  is  connected,  as  we  have  seen  on  page  28,  at  its  upper  end,  to  the 
back  of  the  head  of  the  cannon  bone,  and  lower  row  of  the  small 
bones  of  the  knee,  and,  lower  down,  to  the  sesamoid  bones.  Its 
lower  attachment  is  manifestly  more  liable  to  sprain  than  the  upper 
attachment,  because  before  arriving  at  the  sesamoid  bones,  it 
divides  into  two  branches,  an  outer  and  an  inner,  which  become 
respectivefly  fixed  to  the  outer  and  inner  sesamoid  bones.  In 
comparatively  rare  cases,  the  sprain  takes  place  at  the  upper 
attachment,  namely,  immediately  below  the  back  of  the  knee,  with 
or  without  implication  of  the  lower  row  of  the  bones  of  the  knee. 
Agreeably  to  the  remarks  made  on  page  23,  we  find  that  the  effect 
of  the  force  causing  the  sprain  is,  as  a  rule,  manifested  at  the  point 
of  attachment  of  the  ligament  to  the  bone,  with  more  or  less  con- 
sequent inflammation  being  set  up  in  the  bone  (p.  230).  The  bony 
deposit  at  the  back  of  the  head  of  the  cajinon  bone  shown  in  Fig.  82 
(p.  237)  was  evidently  due  to  sprain  which  caused  more  or  less 
extensive  tearing-away  of  the  fibres  of  the  upper  end  of  the  sus- 
pensory ligament  (or  of  the  check  ligament)  from  the  bone  to  which 
they  had  been  attached.  Owing  to  the  manner  in  which  this  par- 
ticular seat  of  sprain  is  covered  by  the  bones  and  ligaments  of  the 
knee  and  by  the  back  tendons,  the  existence  of  sprain  at  that  spot 
generally  escapes  notice,  in  that  it  is  mistaken  for  some  other 
ailment.  As  the  check  ligament  (p.  37)  has  nearly  the  same 
attachment  as  the  upper  end  of  the  suspensor}'  ligament,  it  is 
almost  impossible  to  say  which  structure  is  involved  when  sprain 
occurs  at  the  spot  in  question. 

SYMPTOMS  OF  SPRAIN  OF  THE  SUSPENSORY  LIGAMENT. 
— If  the  injury  be  but  slight,  although  there  may  be  some  heat  and 
swelling  of  the  part,  the  horse  may  stand  level  and  walk  fairly  well ; 
hut  the  lameness  at  the  trot  will  be  disproportionately  great  as 
compared  to  that  at  the  walk.  If  the  sprain  b©  a  severe  one,  there 
will  be  considerable  lameness,  the  toe  only  being  brought  to  the 
ground.  When  there  is  a  very  serious  rupture  of  the  lower  end  of 
the  ligament,  the  fetlock  pad  comes  down  or  nearly  down  to  the 
ground.  If  only  one  branch  of  the  ligament  be  severed,  the  descent 
of  the  fetlock  pad  will  be  less  marked  than  when  both  are  torn. 
Rupture  of  the  suspensory  ligament  is  termed  a  "  break  down." 

Although,  after  nipture  of  the  suspensory  ligament,  the  obliquity  of  the 
pastern,  when  weight  is  put  on  the  foot,  will  be  greatly  increased,  owing  to 
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the  fetlock  having  lost  the  support  of  its  powerful  brace ;  the  "  bearing  "  of  the 
foot  will  not  be  materially  affected.  Moller  points  out  that  when  the  perforans 
tendon  has  been  ruptured,  the  toe  will  tend  to  point  upwards  if  weight  be 
put  on  the  foot ;  the  cause  evidently  being  that  the  direction  of  the  weight 
impressed  on  the  limb  falls  behind  the  point  of  insertion  of  the  perforans 
tendon  on  the  base  of  the  pedal  bone.  Hence,  it  appears  that  the  toe  of  a 
sound  horse  is  kept  on  the  ground  by  the  upward  pull  of  the  perforans  tendon 
successfully  antagonising  the  downward  pre*>ure  of  the  weight  borne  by  the 
limb. 

TREATMENT  FOR  SPRAIN    OF  THE  SUSPENSORY  LIGA- 
MENT. — See  page  44  et  seq. 


Sprain  of  the  Baok  Tendons  and  Cheok  Ligament. 

Anatomy  of  bach    tendons  and  check    ligaments. — There    are    two   back 
tendons  (Figs.  5  and  6)  which  originate  from  mu.scles  that  help  to  raise  the 
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Long  pastern  bone 


Short  pastern  bone 
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Sesamoid  bones 


Navicular  bone 


Fig.  9. — Rear  view  of  bones  of  fetlock  and  pastern.     {After  Chauvcau.) 


foot.  From  the  knee,  they  run  down  behind  the  suspensory  ligament,  one 
overlying  the  other.  The  posterior  tendon  (the  perforatus)  forms  a  sheath 
for  the  passage  of  the  other  (the  perforans)  at  the  Ijack  of  the  ifetlock  joint,  and 
becomes  attached  to  the  short  pastern  bone  (Fig.  6).  The  perforans  tendon 
is  joined  halfway  down  the  cannon  bone  by  a  powerful  ligament  which 
originates  at  the  head  of  that  bone,  and  at  the  lower  row  of  the  s*mall  bones 
of  the  knee,  having  almost  the  same  origin  as  the  suspensory  ligament 
(Fig.  6).  This  check  ligament  forms  with  the  lower  part  of  the  perforans 
tendon  a  strong  brace  for  preventing  undue  obliquity  of  the  pastern  ;  its  office 
being  very  similar  to,  thoagh  less  effective  than,  that  of  the  suspensory  liga- 
ment. The  perforans  tendon,  after  affording  attachment  to  the  check  liga- 
ment, passes  over  the  Eesamoid  bones,  which  act  as  a  pulley  for  it,  then  down 
the  back  of  the  pastern  bones,  over  the  third  sesamoid  or  navicular  bone  (Figs. 
61  and  70),  and  is  finally  inserted  on  the  base  of  the  pedal  bone  (Fig.  68). 

The  parts  at  which  the  perforans  tendon  would  be  most  likely  to  be 
sprained,  are  its  attachment  to  the  pedal  bone,  and  the  point  where  it  passes 
over  the  sesamoid  bones.  On  carefully  examining  the  perforatus — the  hind- 
most one  of  the  two  back  tendons — we  may  conclude  that  it  win  rarely 
become  injured  from  excessive  tension ;  although  it  is  specially  liable  to  suffer 
from  blows  inflicted  by  the  hind  foot. 
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If  we  examine  the  movements  of  the  horse  in  the  gallop  or  canter, 
we  shall  note  that  after  the  leading  fore  has  been  brought  down  on 
the  ground  (Fig.  10),  the  fetlock  descends  (Fig.  11),  by  reason  of  the 
weight  of  the  body  being  thrown  on  it,  during  which  time  most 
of  the  strain  falls  on  the  check  ligament  and  suspensory  ligament 
When  the  fetlock  has  reached  its  utmost  limit  of  descent,  the  fore- 
hand is  raised  by  the  straightening  of  the  leading  fore  leg  (Figs.  12 
and  13),  which  is  slightly  aided  in  the  canter  by  the  straightening 
of  the  nbn-leading  fore  leg.  It  is  evident  that  the  straightening  of 
the  fetlock  joint  is  accomplished  by  the  muscles  of  the  back  tendons, 
which  are  consequently  liable  to  sprain  at  that  time,  especially  if 
the  ground  is  so  "  holding  "  as  to  offer  resistance  to  the  withdrawal 
of  the  foot  from  the  soil.  The  back  tendons  of  the  hind  limbs  are 
apt  to  get  sprained  when  the  horse  is  drawing  heavy  loads,  because 
propulsion  is  obtained  by  straightening  of  the  legs. 

SPRAIN  OF  THE  CHECK  LIGAMENT.— This  injuiy  is  common 
among  cart-horses.  It  also  occurs  to  saddle-horses,  in  which  case 
it  appears  to  be  invariably  the  result  of  a  sudden  jerk,  caused  by 
the  animal  placing  his  foot  on  some  inequality  of  the  ground.  I 
have  known  several  instances  of  it  happening  to  racehorses  that 
were  exercised  on  courses  which  were  cut  up  by  ruts  of  wheels,  etc., 
crossing  them.  As  I  have  already  pointed  out,  the  check  ligament 
in  connection  with  the  portion  of  the  perforans  tendon  beneath  it, 
serves  as  an  assistant  brace  to  the  suspensory  ligament,  which  may 
become  divided,  and  the  fetlock  pad  may  come  to  the  ground, 
without  the  check  ligament  being  injured  at  all.  That  this  sprain 
must  occur  during  extension  (descent)  of  the  fetlock,  is  evident ; 
because  the  moment  the  foot  is  flexed,  the  check  ligament  is  thrown 
into  a  state  of  rest.  Again,  it  rarely  happens  during  the  gallop 
on  level  ground,  at  which  pace  there  is  extreme  extension  of  the 
foot  at  each  stride.  Hence,  it  strikes  me  that  the  usual  manner 
in  which  it  gets  sprained,  is  by  a  sudden  jerk  at  a  time  when  the 
upper  portion  of  the  perforans  tendon  is  relaxed,  so  that  the  whole 
of  the  shock  has  to  be  borne  by  this  ligament.  In  the  case  of  a 
sound  cart-horse  walking  at  ease,  or  going  down  hill  with  a  heavy 
load  behind  him,  the  heel  first  comes  to  the  ground,  then  the  toe ; 
the  heel  is  now  raised,  and  finally  the  toe  quits  the  ground.  But 
when  he  is  moving  a  weight  which  taxes  his  strength  consider- 
ably— particularly  when  drawing  it  up  hill — the  toe  first  meets  the 
ground  (Fig.  14),  at  which  moment  the  flexor  muscles  are  con- 
tracted, their  tendons  are  in  a  state  of  tension,  and  the  check  liga- 
ment is  at  rest.  Then,  as  the  weight  is  overcome  at  each  step,  the 
flexor  muscles  are  suddenly  relaxed,  and  the  heel  is  brought  down 
to  the  ground  with  a  quick  jerk,  which  is  communicated  to  the 
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check  ligament,  at  a  time  when  it  is  unassisted,  in  bearing  the 
strain,  by  the  upper  portion  of  the  perforans  tendon.  The  more 
the  horse's  strength  is  taxed,  the  higher  will  the  heel  be  raised 
from  the  ground  on  the  toe  first  touching  it,  and  the  greater  the 
consequent  jerk  will  the  check  ligament  receive.  The  steeper  the 
hill  which  the  horse  faces,  the  longer  space  will  the  heel  fall 
through,  before  it  reaches  the  ground,  and,  naturally,  the  greater 


Fig.  ID. 


Fig.  II. 


will  be  the  strain  on  the  check  ligament.  If  we  raise  the  heel  by 
calkins,  or  by  thick-heeled  shoes,  we  shall  thereby  shorten  the 
distance  through  which  the  heel  falls,  and  shall,  consequently 
diminish  the  liability  to  sprain.  Practical  experience  teaches  the 
advisability  of  doing  this.  It  also  proves  that  sprains  of  this  liga- 
ment are  more  apt  to  occur  going  up  hill,  in  draught,  than  on  level 
ground;  and  that  they  hardly,  if  ever,  happen  going  down  hill, 
which  is  a  mode  of  progression  that  throws  particularly  severe 
strain  oa  the  suspensory  ligaments. 
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The  foregoing  remarks  on  the  manner  in  which  this  ligament 
becomes  sprained  at  a  walk  in  heavy  draught  would,  I  submit,  lend 
us  to  the  conclusion  that  when  this  accident  occurs  at  a  fast  pace, 
it  must  do  so  by  reason  of  a  jerk  caused  by  the  toe  coming  on  tlie 
ground  at  a  moment  when  the  heel  is  unsupported;  for  instance, 
when  the  horse  puts  his  toe  on  a  stone  or  small  mound  of  hardened 
eartih. 

Sprain  of  the  check  ligament  constitutes  what  is  commonly  called 
sprain  or  clap  of  the  back  sinews. 

SYMPTOMS  OF  SPRAIN  OF  THE  CHECK  LIGAMENT.— As 

sprain  of  this  ligament  usually  occurs  at  its  junction  with  the  per- 
forans  tendon,  there  will  be  more  or  less  swelling  at  the  upper  half 
of  the  leg  between  the  knee  and  fetlock.     Soon  after  the  accident 
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Fig.   14. — Heavy  draught. 


occurs,  the  ligament  becomes  hot,  tender,  and  swollen,  a  condition 
which  may  be  perceived  by  passing  the  fingers  over  the  part 
that  lies  between  the  back  tendons  and.  the  cannon  bone,  and  ex- 
tends from  immediately  below  the  knee  to  about  one-third  of 
the  way  down  towards  the  fetlock.  We  may  readily  determine 
the  seat  of  the  injury,  from  observing  that  the  back  tendons  and 
suspensory  ligament  are  unaffected  in  the  first  instance.  In  a  day 
or  two  the  back  tendons,  viewing  them  sideways,  assume  a  more 
or  less  "  bowed  "  appearance,  by  reason  of  the  exudation  invading 
them.  In  mild  cases  of  injury  to  this  ligament,  the  symptoms  ai-e 
heat  and  fulness  of  the  part  just  below  the  knee,  with  only  a  trifling 
degree  of  lameness.  In  severe  cases,  there  is  well-marked  lameness  ; 
and  the  horse,  when  standing,  rests  his  toe  on  the  ground  in  order 
to  throw  the  injured  ligament  into  a  state  of  rest. 

After  a  bad  sprain  of   the    check    ligament,    we   often   find    a 
permanent  thickening,  somewhat  in  the  form  of  a  knot,  at  the  point 
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Fig.   15.— Sound  leg. 


Fig.   16. — Sprained  check  ligament. 


Fig.  17, — Sound  leg. 


Fig.   18. — Sprained  perforans  tendon. 
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where  the  ligament  joins  the  tendon,  about  three  inches  below  the 
knee.  The  existence  of  such  a  thickening  materially  detracts  from 
the  value  of  the  animal.  At  other  times,  there  is  a  permanent  ful- 
ness of  the  ligament  just  below  the  knee,  and,  generally  more  on 
the  inner  than  on  the  outer  side  of  the  leg,  without  there  being  any 
appearance  of  a  knot  on  the  back  tendons. 

TREATMENT  FOR  SPRAIN  OF  THE  CHECK  LIGAMENT.— 
See  page  44  et  seq. 

SPRAIN  OF  THE  BACK  TENDONS.— The  perforans  tendon  is, 
as  a  rule,  sprained  at  the  point  where  it  passes  over  the  fetlock. 
If  the  injury  be  severe,  the  swelling  will  generally  extend  to  the 
perforatus.  There  is  usually  a  great  deal  of  swelling  above  the 
fetlock  joint,  accompanied  by  heat,  pain,  and  lameness.  In  the 
early  stages,  before  much  swelling  takes  place,  the  seat  of  the 
sprain  may  be  detected  by  feeling  the  tendons  with  the  fingers. 
Unless  the  sprain  is  extremely  slight,  the  exudation  and  extra vasated 
blood  in  the  part  will  cause  the  tendons  to  assume,  more  or  less, 
a  bowed  appearance  (Figs.  16  and  18,  which  we  may  advantageously 
compare  with  Figs.  15  and  17).  The  "  bow"  caused  by  sprain  of 
the  check  ligament  is  naturally  somewhat  higher  up,  than  that  in- 
duced by  sprain  of  the  perforans.  In  both  cases,  though  present, 
it  is  often  so  little  prominent  as  to  escape  notice  except  by  a  prac- 
tised eye.  "  Sprain  of  the  sheath  of  the  back  tendons"  is  a  term 
sometimes  applied  to  a  slight  sprain  of  the  perforans,  in  which  there 
may  be  no  lameness,  only  a  little  thickening  along  the  course  of 
the  tendons  between  knee  and  fetlock.  I  cannot  help  regarding 
the  use  of  this  expression  as  an  ingenious  effort  to  make  light  of 
a  very  grave  accident;  for  I  do  not  see  how  the  sheath  can  be 
sprained,  without  the  tendon  having  been  seriously  involved  at  the 
same  time. 

If  we  place  our  fingers  on  the  back  tendons  of  a  sound  leg,  we 
shall  find  that,  besides  being  hard  and  comparatively  thin,  they 
feel  as  if  they  were  hollowed  out  on  the  inner  side  of  the  leg ;  but 
in  a  limb  which  has  suffered  from  sprain  of  the  back  tendons,  they 
feel  round  (like  a  rope)  on  the  inside,  as  well  as  abnormally  large 
and  soft,  and  are  frequently  "  bowed." 

Professor  Dick  regarded  rupture  of  some  of  the  fibres  of  the 
perforans  tendon,  as  a  frequent  cause  of  navicular  disease.  It  is 
more  probably  a  result  than  a  cause  of  that  complaint. 

TREATMENT  FOR  SPRAIN  OF  THE  BACK  TENDONS,— See 
page  44  et  seq. 
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Sprain  of  the  Fetlook  Joint. 

When  this  joint  is  found  after  work  to  be  swollen  and  hot,  with 
or  without  lameness,  it  is  often  difficult  to  discover  th©  cause  of 
injury :  whether  sprain,  concussion,  or  a  blow.  When  concussion 
is  alone  to  blame,  the  suspensory  ligament  and  the  back  tendons 
will  at  first  be  in  a  normal  condition,  and  the  swelling,  I  am  in- 
clined to  think,  will  be  confined  to  the  synovial  bursa  which  lies 
between  the  suspensory  ligament  and  the  cannon  bone,  and  which 
may  be  felt  in  the  form  of  a  puffy  swelling  on  each  side  of  the 


Fig.  19. — Site  of  windgall  caused  by  sprain  of  fetlock. 


fetlock  by  the  forefinger  and  thumb  when  the  hand  is  placed  on  the 
joint,  as  in  Fig.  19.  By  alternating  the  pressure  with  finger  and 
thumb,  the  fluid  will  be  felt  to  pass  through  from  one  side  to  the 
other.  In  health,  no  distension  of  this  bursa  will  be  presenc.  As 
an  inflammatory  swelling  is  liable  to  invade  neighbouring  parts, 
the  difiiculty  of  finding  out  the  exact  seat  of  the  injury  will  be  in- 
creased after  a  short  time. 

In  the  moro  serious  case  of  sprain,  the  vacant  space  between  the 
back  tendons  and  suspensory  ligament,  just  above  the  joint,  may 
also  become  filled  with  synovial  fluid;  in  other  words,  a  windgall 
may  be  formed.  I  venture  to  think  that  the  sprain  in  these  cases 
is  more  often  sprain  of  one  or  both  of  the  lateral  ligaments  of  the 
joint  (the  outer  one  more  frequently  than  the  inner  one)  than  of 
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the  suspensory  ligament.  It  appears  to  be  caused  as  a  rule 
by  a  twist  being  given  to  the  leg,  usually  when  the  horse  is  making 
a  sharp  turn  at  a  fast  pace.  If  we  find  that  the  bursa  which  is 
between  the  sesamoid  bones  and  the  perforans  tendon  is  distended, 
so  as  to  take  the  form  of  a  hard  swelling  at  the  back  of  the  fetlock, 
we  may  regard  the  case  as  very  grave;  for  this  symptom  often 
denotes  an  injury  which  is  but  little  amenable  to  treatment,  and 
which  is  known  as  ^esmnoiditis.  If  pressure  be  put  on  one  side  of 
this  swollen  bursa,  it  will  bulge  out,  as  I  have  said,  on  the  other 
side.  Its  hardness  is  due  to  the  fact  that  the  part  admits  of  but 
little  room  for  distension.  Sesamoiditis  appears  to  be  caused  by 
the  tearing  away  of  some  of  the  fibres  of  the  suspensory  ligament 
from  the  sesamoid  bones  to  which  they  were  attached.  It  is  a 
serious  and  intractable  disease ;  for  although  the  lameness  may 
disappear  with  rest,  it  will  certainly  return  if  the  animal  be  put 
to  hard  work. 

"  Knuckling  over  "  is,  as  a  rule,  the  result  of  sprain  and  severe 
work,  and  is  due  to  relaxation  of  the  lateral  ligaments  of  the  fetlock 
joint.     In  young  horses  it  is  sometimes  caused  by  weakness. 

TREATMENT  FOR  SPRAIN  OF  THE  FETLOCK  JOINT  AND 
FOR  SESAMOIDITIS.— See  page  44  et  seq. 

Sprain  of  the  Inferior  Sesamoid  Ligaments. 

These  ligaments,  three  in  number,  lie  at  the  back  of  the  pastern, 
and  proceeding  from  the  base  of  the  sesamoid  bones,  connect  them 
with  the  pastern  bones.  Their  office  is  to  aid  in  preventing  over- 
extension of  the  fetlock  joint,  and  to  support  the  limb  during  mus- 
cular repose  while  the  horse  is  standing,  in  conjunction  with  the 
perforans  tendon  and  check  ligament. 

SYMPTOMS.— The  part  is  hot,  swollen,  and  tender;  and  the 
synovial  sac  which  is  at  the  back  of  the  pastern,  rnd  immediately 
below  the  fetlock  joint,  is  distended  with  fluid.  The  horse  en- 
deavours to  relieve  the  injured  structures  by  keeping  the  fetlock 
joint  bent,  and  tries  to  avoid  bringing  the  heel  to  the  ground.  Them 
is  great  lameness. 

Treatment  of  Sprains  below  Knee  and  Hook. 

In  treating  these  accidents,  the  inexperienced  horse-owner  need 
not  concern  himself  much,  if  he  be  unable  to  determine  the  exact 
structure  involved,  so  long  as  he  can  find  out  the  seat  of  injury ;  for 
all  these  tendons  and  ligaments,  when  sprained,  can  be  treated  in 
the  same  way.     Experience  has  taught  me  the  advisability  of  rely- 
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ing  in  such  cases,  solely  on  uniformly  distributed  pressure,  massage, 
and  passive  exercise.  I  apply  the  pressure  in  the  following  manner, 
for  sprain  of  the  back  tendons,  suspensory  ligament,  or  check 
ligament,  for  instance.  The  modifications  necessary  for  its  applica- 
tion to  the  fetlock  joint,  hock,  or  pastern  are  self-evident. 

Take  two  yards  of  cotton  wadding  (which  can  be  obtained  from 
any  draper),  and  cut  it  down  the  centre,  so  as  to  have  two  pieces  of 
wadding,  each  a  couple  of  yards  long  and  about  10  inches  wide. 
In  some  shops,  cotton  wadding  is  sold  in  short  pieces,  instead  of  in 
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Fig.  20. — Cotton  wadding  placed 
loosely  round  a  fore  leg. 


Fig.  21. — Cotton  wadding  applied 
tightly  to  a  fore  leg  by  means  of 
bandages. 


long  rolls,  which  is  the  more  convenient  form  for  the  present  pur- 
pose. Wrap  the  leg  round  with  the  wadding,  one  piece  over  the 
other,  in  the  way  shown  in  Fig.  20,  and  apply,  rather  loosely,  a 
calico  bandage  (which  can  be  got  ready-made  from  any  chemist,  or 
can  be  constructed  out  of  a  piece  of  unbleached  calico)  about  6 
yards  long  and  3  inches  wide,  so  as  to  keep  the  wadding  in  place; 
and  put  on  tightly  another  and  similar  calico  bandage,  so  as  to 
afford  firm  and  evenly  distributed  pressure  on  the  leg,  and  secure  it 
by  tapes,  sewing  or  by  a  safety-pin.  The  wadding  and  bandages  will 
then  give  the  appearance  shown  in  Fig.  21.  With  the  amount  of 
wadding  I  have  recommended  to  be  used,  there  is  practically  no 
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danger  of  putting  on  the  second  bandage  too  tightly.  I  find  that 
it  is  easier  to  distribute  the  pressure  evenly  with  two  bandages, 
than  with  one.  If  we  cannot  get  cotton  wadding,  we  may  substitute 
i  lb.  of  ordinary  cotton  wool  (the  medicated  kind  will  not  do  as 
well,  because  it  has  lost  a  great  portion  of  its  elasticity)  and  arrange 
it  round  the  leg ;  or  we  may  use  some  other  similar  material,  such 
as  sponge,  wool,  or  moss.  I  have  sometimes  found  when  using 
cotton  wool  for  the  object  in  question,  that  its  presence  next  the 
skin  gives  rise  to  irritation,  which  untoward  result  I  have  been  able 
to  obviate  by,  in  the  first  instance,  wrapping  the  leg  loosely  round 
with  a  piece  of  soft  cotton  cloth,  or  by  putting  on  an  ordinary  flannel 
bandage,  and  the  cotton  wool  over  it.  I  have  in  no  case  known 
iiTitation  of  the  leg  to  be  caused  by  the  cotton  wadding  bandage 
put  on  as  I  have  described.  No  matter  how  bad  the  sprain  over 
which  it  has  been  placed,  I  have  invariably  found  that  its  application 
was  followed  by  marked  relief  in  the  symptoms,  provided,  of  course, 
that  it  was  employed  during  the  early  stages  of  the  injury;  that 
is  to  say,  before  the  exudation  had  become  solidified  and  more  or 
less  organised.  We  should  remember  that  its  use  is  to  remove  fluid, 
the  presence  of  which  is  liable  to  seriously  impair  the  soundness  of 
the  part.  The  bandage  may  be  taken  off  after  twenty-four  hours,  al- 
though it  is  generally  better  to  let  it  remain  on  for  double  that  time 
in  the  first  instance.  After  the  bandage  has  been  removed,  the  foot 
should  be  lifted  off  the  ground,  held  up  and  the  part  carefully  hand- 
rubbed  (p.  666);  the  leg  bent  and  extended  a  few  times;  and  a 
fresh,  bandage  of  the  same  kind  put  on ;  care  being  taken  that  none 
of  the  material  used  has  become  caked.  The  bandage  may  now  be 
removed  morning  and  evening,  and  the  part  hand-rubbed  and  pas- 
sively worked  by  taking  up  the  leg  and  bending  the  joints  without 
demanding  any  muscular  effort  from  the  horse. 

In  case  of  descent  of  the  fetlock,  support  can  be  given  to  that 
joint  by  filling  up  the  hoUow  at  the  back  of  the  pastern  by  tightly 
packed  cotton  wool,  or  other  suitable  material,  over  which  a  firm 
bandage  should  be  placed.  A  tennis  ball  might  be  utilised  for 
giving  the  required  support.  For  the  purpose  in  question,  the 
special  shoe  shown^in  Fig.  22  can  be  used  with  advantage.  When 
placed  on  the  foot,  the  fetlock  .rests  on  the  cross  bar,  which  should 
be  covered  with  soft  material. 

In  bandaging  for  sprains,  on  or  above  the  knee  and  below  the 
elbow,  we  shoufld  first  of  all  put  a  cotton  wadding  bandage,  which 
need  not  be  tightly  applied,  on  the  leg  up  to  the  knee,  so  as  to 
prevent  the  bandage  which  we  intend  to  place  on  the  injured  part, 
from  slipping  down. 

I  am  indebted  to  Dr.  Henderson,  of  Shanghai,  for  suggesting  to 
me  the  use,  in  horse  practice,  of  this  form  of  bandage,  which  I 
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described  for  the  treatment  of  sprain  in  "  Hayes'  Sporting  News  " 
of  20th  of  October,  1888  (Calcutta).  Since  that  time,  I  have 
used  it  with  such  marked  success,  that  I  now  trust  solely  to  it  and 
massage  (p.  664)  in  the  treatment  of  those  sprains  to  which  I  can 
apply  it.  I  am  glad  to  say  that  many  other  persons  to  whom  I  have 
taught  this  method,  have  obtained  equally  good  results.  I  have  cer- 
tainly found  it  to  be  the  most  useful  improvement  ever  introduced 


Fig.  22. — Shoe  with  cross-bar  for  giving  support  to  fcllock. 

into  veterinary  surgery.  Although  I  have  laid  stress  on  the  fact 
Ihat  the  early  stage  of  sprain  is  the  time  when  special  benefit 
can  be  obtained  from  well-adjusted  pressure,  I  would  wish  to 
point  out  that  it  is  also  efficacious  for  the  removal  of  exudation 
and  synovial  enlargements  which  often  accompany  old  sprains 
of  tendon  and  ligament.  The  benefit  of  pressure  in  the  case  of 
recent  sprain,  is,  I  may  again  point  out,  to  cause  the  removal  c^  the 
fluid  which  produces  the  swelling,  and  to  place  the  injured  fibres  in 
the  best  possible  position  to  become  repaired. 
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Besides  its  efficiency,  treatment  of  sprains  by  bandaging,  so  as 
to  obtain  evenly  distributed  pressure,  has  the  great  advantage  of 
being  inexpensive,  easy  of  application,  and  requiring  but  very  little 
subsequent  attention. 

For  directions  as  to  physic,  feeding,  shoes,  bedding,  etc.,  see 
page  26  et  seq. 

As  soon  as  heat  and  soreness  have  left  the  part,  we  may  gradually 
commence  exercising  the  horse  very  gently. 

If  a  fortnight,  or  so,  of  treatment  by  cotton  bandaging  and  hand- 
rubbing  does  not  produce  the  desired  effect,  or  if  it  entails  too  much 
trouble  to  carry  it  out,  we  may  apply  a  charge,  which  is  an  adhesive 
plaster  that  may  be  arranged  as  follows :  — Take  4  ounces,  each,  of 
Burgundy  pitch  and  bees'-wax;  melt  them  together;  and  stir  in 
2  oz.  of  mercurial  ointment.  Apply  the  mixture,  taking  care  that 
it  is  not  so  hot  &&  to  hurt  the  skin,  to  the  leg  by  means  of  a  stiff 
painter's  brush,  so  that  a  thick  coating  shall  cover  the  back  tendons, 
and  fill  up  the  depressions  on  each  side.  Place,  from  time  to  time,^ 
cotton  wadding,  cotton  wool  or  tow  on  both  sides  of  the  leg,  and 
then  cover  it  with  the  mixture,  until  the  part  presents  a  round  ap- 
pearance. Over  the  whole,  roll  tightly  a  cotton  bandage  (about  18 
ft.  long  and  3  in.  wide),  between  the  folds  of  which  the  mixture  is 
to  be  freely  plastered,  so  as  to  obtain  uniform  and  firm  pressure. 
The  bandage  may  be  finally  secured  by  sewing.  According  as  it 
works  loose,  it  should  be  unrolled,  and  tightened  up  afresh,  from 
time  to  time.  It  should  not  be  kept  on  longer  than  a  month,  lest 
it  make  the  skin  sore. 

A  charge  acts  by  pressure. 

We  should  give  a  long  and  complete  rest  from  work  which 
throws  undue  strain  on  the  part;  taking  care,  however,  when  the 
structures  have,  to  all  appearance,  recovered  their  normal  strength, 
to  gradually  increase  the  work,  within  thoroughly  safe  limits,  until 
the  animal  attains  his  ordinary  standard  of  labour.  After  a  severe 
sprain  of  structures  below  the  knee  or  hock,  I  do  not  think  that  a 
hunter  or  race  horse  should  be  put  into  strong  galloping  work  sooner 
than  three  months  subsequent  to  the  accident.  The  time  need  not 
be  so  long  with  trotters ;  for,  at  their  pace,  when  one  foot  comes 
on  the  ground,  it  is  always  supported  by  its  diagonal  fellow;  that  is, 
the  near  fore,  by  the  off  hind ;  and  vice  versa.  It  is,  here,  evident 
that  the  trot  should  be  largely  used  in  bringing  gallopers  which 
have  sprained  their  fore  legs,  into  full  work ;  that  is,  in  preparing 
them  to  stand  the  strain  of  a  sharp  gallop. 

We  should  avoid  giving  work  which  is  both  fast  and  long  to 
race  horses  that  have  suffered  from  any  of  the  injuries  in  question. 
If  it  has  to  be  fast,  it  should  be  short;  if  long,  it  ought  to  be  slow. 
Half-a-niile  or  three  furlong  gallops,  repeated  a  couple  of  times,  with 
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half-an-hour's  rest  between,  and  not  oftener  than  three  times  a  week, 
will  generally  be  as  much  as  a  race  horse,  rendered  infirm  by  a  sprain, 
can  safely  stand.  If  he  shows  signs  of  heat  or  tenderness  after  a 
"^  spin,"  it  should  not  be  repeated  till  these  symptoms  have  disap- 
peared. The  ground  on  which  such  "  screws  "  ought  to  be  worked, 
should  be  soft,  springy,  free  from  inequalities,  and  up  a  gentle  in- 
cline. Hard,  "  holding,"  or  slippery  ground  is  particularly  unsuit- 
able. If  the  horse  is  used  for  heavy  draught,  he  ought  to  be  shod 
with  calkins ;  if  for  light  harness  or  saddle- work,  his  toes  should  be 
kept  low  and  his  heels  allowed  to  grow  down  a  little,  or  he  may  be 
shod  with  thick-heeled  shoes,  if  his  heels  are  naturally  weak,  so  that. 
in  any  case,  the  slope  of  his  fore  feet,  to  the  front,  may  not  be  less 
than  50^ ;  and  that  of  the  hind  not  less  than  55^. 

If  the  leg  "  fills  "  after  work,  the  best  means  to  keep  it  fine 
is  to  hand-rub  (p.  666)  it  well  when  the  horse  returns  to  its  stable, 
and  to  apply  a  cotton  wadding  bandage  (p.  45),  which  should  be 
removed,  and  the  leg  again  hand-rubbed  before  the  animal  is  taken 
out.     For  further  remarks  on  this  subject,  see  pages  51  and  52. 

FLANNEL  BANDAGES.— Flannel  bandages  are  useful  for 
giving  pressure,  affording  support,  and  keeping  up  the  temperature 
of  the  part  in  cases  of  the  sprains  which  we  are  considering.  For 
stable  use,  a  bandage  should  be  about  8  ft.  long  and  4^  in.  wide. 
It  should  be  of  thick,  close  material,  similar  to  that  used  for  cricket- 
ing trousers.  Serge  should  not  be  employed,  as  its  texture  is  too 
harsh.  Bandages,  specially  made,  with  a  selvage  on  each  side,  can 
be  obtained  from  any  saddler.  They  are,  however,  oft-en  too  short, 
too  thin,  and  too  wide.  A  bandage  to  be  ready  for  immediate  use 
should  be  wound  up  with  the  tapes  inside.  When  about  to  put  it 
on,  we  should  unroll  6  or  8  inches  of  it,  and  lay  this  loose  portion 
obliquely  across  the  outside  of  the  leg,  close  to  the  knee,  with  the 
end  reaching  to  about  the  centre  of  that  joint,  and  the  rolled-up  part 
turned  to  the  outside,  and  directed  downwards  and  forwards.  The 
bandaging  should  be  continued  down  to,  and  around  the  fetlock  and 
upper  part  of  the  pastern,  and  brought  close  up  below  the  knee. 
The  loose  end  is  then  turned  down,  and  the  folds  of  the  bandage 
carried  over  it.  The  tapes  are  tied  a  little  above  the  centre  of  the 
cannon  bone.  By  this  method,  no  twists  need  be  taken  in  the 
bandage,  which  will  lie  close. 

If  a  bandage  is  used  at  fast  work,  as  in  the  case  of  a  hunter  or 
race  horse,  some  nicety  of  arrangement  is  requisite  in  order  to 
prevent  the  inner  end  of  the  bandajre  workings  free.  This  accident 
is  apt  to  occur,  especially  with  an  elastic  bandage,  when  the  animal 
is  galloping,  if  it  is  put  on  in  the  ordinary  manrer.  When  the 
bandage  thus  becomes  unrolled,  and  remains  attached  to  the  leg 
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only  by  the  tape,  it  is  liable  to  trip  the  horse,  by  the  animal 
putting  a  hind  foot  on  it,  and  thus  preventing  the  leg  to  which  the 
bandage  is  attached  from  being  advanced.  To  lessen  the  chance  of 
this  occurring,  we  should  put  on  the  bandage  in  the  manner  de- 
scribed in  the  preceding  paragraph,  except  that  the  end  of  the 
bandage,  in  the  first  instance,  should  be  brought  two  or  three  inches 
above  the  knee  (Fig.  23),  so  as  to  allow  a  comparatively  long  free 


Fig.  23. — Commencing  to  apply 
bandage  to  leg. 


Fig.     24 — Securing     loose     end     ofj 
bandage. 


end  to  be  turned  down  (Fig.  24).  and  to  be  firmly  secured  by  the 
bandage  being  rolled  over  it ;  and  that  no  turns  should  be  taken 
round  the  pastern  with  the  bandage,  the  lower  part  of  which  should 
be  just  clear  of  the  fetlock  joint  (Fig.  26).  The  inner  end  will  now 
be  firmly  secured  between  the  cloth  on  both  sides  in  the  manne.' 
just  described. 

I  have  found  that  the  liability  of  a  bandage  to  become  undone 
while  a  horse  is  in  movement,  is  directly  proportionate,  other 
things  being  equal,  to  the  difference  in  width  of  the  leg  at  the  fetlock 
and  the  width  just  below  the  knee.     When  this  is  small,  as  is  usually 
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the  case  with  well-bred  animals,  the  back  tendons  run  nearly  parallel 
to  the  cannon  bone ;  and  consequently  the  turns  of  the  bandage 
can  be  put  on  evenly.  When,  on  the  contrary,  the  width  of  the 
fetlock  is  large,  and  the  horse  is  somewhat  tied-in  below  the  knee, 


Fig.  25. — Bandage  completed,  and  with  end  secured. 

each  turn  of  the  bandage  will  necessarily  be  looser  at  its  upper  edge 
than  at  its  lower  one,  which  fact  will  naturally  tend  to  make  the 
bandage  work  loose,  especially  during  a  long  day,  as  out  hunting. 


Filled  Legs. 

Though  this  term  is  not  scientific,  it  is  well  understood  by  horse- 
men to  mean  a  condition  of  the  legs  in  which  there  is  more  or  less 
swelling  (p.  15),  due,  generally,  to  passive  congestion  (p.  14), 
and  "  work."  As  sprains  are  a  fertile  cause  of  "  filled  legs,"  I  have 
placed  this  paragraph  in  the  present  chapter.  The  form  of  filled  or 
swollen  legs  to  which  I  wish  to  direct  the  attention  of  my  readers, 
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is  that  in  which  the  legs  more  or  less  "  fine  dawn  "  by  exercise,  and 
**  fill ''  again  after  the  animal  ha«  been  in  his  stable  for  some  time. 
The  best  treatment  is  the  application  of  cotton  wadding  bandages 
(p.  45),  immediately  after  the  horse  returns  from  work,  and  hand- 
rubbing.  It  is  evident  that  our  object  should  be  to  prevent  the 
occurrence,  and  to  lessen  the  amount,  of  the  swelling  which  inter- 
feres with  the  blood-supply  of  the  part.  Before  the  horse  is  taken 
out  again,  the  cotton  wadding  bandages  should  be  removed,  and  the 
legs  well  hand-rubbed  (p.  666). '  Although  purgatives  and  diuretics 
may  relieve  the  swelling  for  the  time  being,  they  in  no  way  remove 
its  cause.  Besides,  their  frequent  use  would  injure  the  animal's 
health. 

Curb 

is  a  swelling  which  appears  at  the  back  of  the  hock,  about  six  inches 
below  its  point,  in  a  full-sized  horse.  It  is  caused  by  an  enlargement 
that  displaces  the  back  tendons,  at  the  affected  spot,  out  of  the 
straight  line  they  normally  preserve  from  point  of  hock  to  fetlock 
(Figs.  26  and  27). 

NATURE  OF  THE  DISEASE.— The  bones  at  the  back  of  the  hock  are 
strongly  bound  together  by  a  mass  of  ligamentous  fibres  (Fig.  28)  which  are 
attached  to  the  os  calcis,  to  the  large  and  small  cuneiform  bones,  to  the  cuboid 
bone,  and  to  the  heads  of  the  splint  bones  and  of  the  cannon  bone  {Fig.  29). 
The  rigid  bar  (or  united  column  of  bones)  thus  formed  from  point  of  hock  to 
fetlock,  acts,  in  conjunction  with  the  bones  below  the  fetlock  and  with  the 
hoof,  as  a  lever  for  straightening  out  the  hock  when  the  foot  is  on  the  ground  ; 
for  instance,  during  propulsion  in  the  various  paces,  in  leaping,  and  in  sup- 
porting the  body  when  the  horse  rears.  Here  we  have  a  lever  of  the  second 
order,  in  which  the  fulcrum  is  the  ground ;  the  weight,  the  resistance  offered 
by  the  head  of  the  tibia,  through  which  bone  the  propulsive  or  weight-bearing 
effort  is  transmitted ;  and  the  power,  the  muscles  (those  of  the  gaskin)  whi(£ 
are  attached  to  the  point  of  the  hock.  It  is  evident  that  in  the  working  of  this 
lever,  strain  will  be  thrown  on  the  ligaments  which  preserve  its  rigidity. 
Hence,  during  violent  efforts  to  straighten  the  hock,  or.  to  prevent  it  from 
becoming  bent,  while  the  foot  is  on  the  ground,  some  of  the  binding  li^- 
mentous  fibres  are  liable  to  give  way,  naturally  at  their  weakest  point,  which 
will  be  one  or  other  of  their  points  of  attachment  on  small  surfaces  of  bone ; 
that  of  the  cuboid  bone  or  head  of  the  outer  splint  bone,  for  example.  As 
their  attachment  to  the  back  of  the  os  calcis  is  of  large  extent,  their  connection 
with  it  is  not  likely  to  be  severed.  A  serious  giving  way  of  tie  ligaments  will 
be  followed  by  displacement  of  the  bones  of  the  hock,  in  which  case  the  point 
of  the  hock  (upper  end  of  the  os  calcis)  will  be  drawn  forward,  similarly  to 
what  happens  in  "  flat  foot "  of  man,  of  which  Fig.  30  shows  an  aggravated 
instance.  We  should  here  bear  in  mind  that  the  heel  of  man  corresponds 
to  the  point  of  the  hock  of  the  horse.  In  ordinary  cases  of  curb,  the  injury 
seems  to  consist  of  the  tearing  awav,  to  a  greater  or  less  extent,  of  liga- 
mentous fibres  from  their  bony  attachments,  with  little  or  no  displacement  of 
the  column  of  bones ;  the  result  being — agreeably  to  the  remarks  made  by 
Goubaux  and  Barrier  on  bone  tumours,  see  page  230 — ^that  a  bony  enlarge- 
ment forms  at  the  back  of  the  hock  as  a  consequence  of  strain  which  has  too 
severely  taxed  the  strength  of  the  ligamentous  brace  in  question.  When  the 
enlargement  is  on  or  near  the  cuboid  bone,  the  back  tendons  will  be  more  or 


CURB. 


53 


len  pushed  out  of  the  straight  line  which  they  usually  form  down  the  back 
of  the  hock,  and  a  curb  (Fig.  27)  will  be  the  result.  If  the  head  of  the  outer 
splint  bone  be  the  seat  of  injury,  a  jardt  {Figs.  84  and  86)  will  be  the 
consequence.  With  respect  to  enlargement,  from  similar  causes,  of  the  head 
of  the  cannon  bone  in  producing  curb,  see  page  246.  The  tendency  to  curb 
will  manifestly  be  increased  (1)  by  the  work  being  of  a  nature  to  severely 


Fig.  26. — Sound  hock. 


Fig.  27. — Hock  with  curb. 


test  the  strength  of  the  said  lever ;  (2)  by  the  parts  being  unfitted,  by  disuse 
or  immaturity,  to  successfully  resist  violent  strain ;  (3)  by  the  surfaces  of 
ligamentous  attachment  being  comparatively  small,  as  when  the  animal  is 
**  tied-in  below  the  hock  ;  "  (4)  by  the  muscles  of  the  gaskin  being  particularly 
strong,  so  that  the  power  in  increased  ;  and  (6)  by  the  direction  or  the  weight 
forming  a  comparatively  large  angle  with  the  lever,  as  wouM  be  the  case  in 
a  horse  which  nas  "  sickle  hocks.  I  refrain  from  citing  comparative  length 
of  OS  calcis  as  a  predisposing  cause  of  curb ;  for  as  far  as  I  can  see,  its  length 
as  a  rule  is  proportionate  to  that  of  the  bones  below  the  hock.  The  gaskin 
it  the  part  of  the  leg  between  the  hock  and  stifle. 
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The  calcaneo-cuboid  ligament  is  the  term  usually  apnlied  by  English 
veterinary  surgeons,  to  the  ligamentous  mass,  a  portion  of  wnich  gets  sprained 
in  a  en  so  of  curb.  A  more  correct  title  would  b3  **  the  calcaneo-metatarsal 
ligament ;  "  for  that  would  express  its  extreme  points  of  attachment.  It  is 
more  convenient  to  regard  this  bundle  of  fibres  as  one  large  ligament  with  a 
single  attachment  on  the  oa  calcis  at  its  upper  end,  and  several  (correspond- 
ing to  the  cuboid,  cannon,  splint  bones,  etc.)  at  its  lower  end,  than  to  split 
it  up,  more  or  less  artificially,  into  a  number  of  respective  ligaments. 

The  local  character   of  the  swelling  of  curb  is  a  strong  proof  that  the 
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Fig.  28.  — Outside  view  of  near  hock,  witli  some  of  the  structures  removed. 


prominent  condition  of  the  enlargement  is  due  to  a  bony  tumour,  or  to  dis- 
placement of  bones  rather  than  to  inflammation  of  ligament,  the  swelling  of 
which  is  always  more  or  le«s  diffuse.  Besides,  the  good  effect  of  severe 
blistering,  and  especially  of  firing,  for  removing  lameness  in  recent  cases  of 
curb,  clearly  shows  that  the  pain  which  causes  the  lameness  is  not  as  a 
rule  that  of  sprain  to  ligament  or  tendon.  The  preceding  remarks  on  the 
nature  of  curb  most  strongly  Fuggest  to  me  the  conclusion  that  the 
accompanying  pain  in  recent  capes  is  generally  the  result  of  an  inflamed  con- 
dition of  bone,  aggravated  more  or  less  by  the  pressure  of  the  back  tendons 
on  the  part.  In  arriving  at  this  opinion,  I  in  no  way  desire  to  ignore  the  fact 
that  the  injury  which  gives  rise  to  the  oft'ending  bony  tumour  is  a  sprain  of 
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ligament  that  requires  rest  for  its  repair  after  the  lameness  has  disappeared. 
I  have  sometimes  found  that  the  incapacity  to  stand  strong  work  which  some 
old  caL&BH  of  curb-affected  hocks  exhibit,  is  due  to  the  fact  of  the  ligamentous 
structure  at  the  back  of  the  hock  being  more  or  leFs  weakened  by  previous 
sprain.  Here  we  may  usually  conclude  that  an  inflammatory  condition  of 
bouQ  had  ceased  to  exist ;  although  it  is  quite  possible  that  in  some  ex- 
ceptional cases,  rheumatoid  arthritis  (page  269)  might  be  present. 
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Fig.  29. — Outside  view  of  bones  of  near  hind  leg.     [After  Chauveau.) 


DETECTION  AND  SYMPTOMS  OF  CURB.— To  detect  a  curb 
properly,  the  observer  should  view  the  leg  in  profile,  and  should  let 
his  eye  run  from  the  point  of  the  hock  down  the  back  of  the  joint, 
and  along  the  course  of  the  back  tendons.  If  he  finds  that  this  line 
18  straight,  as  in  Fig.  26,  and,  consequently,  without  a  bulge  at  any 
part,  and  that  the  horse  is  not  lame,  he  may  conclude  that  the 
animal  is  free  from  curb.  A  view  from  both  sides  should  be  taken. 
As  I  have  already  said,  the  prominence  of  curb  appears  in  a  full> 
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sized  horae,  at  about  six  inches  below  tiie  point  of  the  hock.  In 
quite  recent  cases,  it  usually  takes  the  form  of  a  rounded  knob.  In 
time,  this  swelling  becomes  more  diffuse  by  spreading  upwards  and 
downwards. 

When  the  head  of  the  external  splint  bone  is  unusually  large,  a 
prominence,  somewhat  resembling  that  of  curb,  may  be  observed,' 
if  an  outside  view  of  the  hock  be  taken,  though  it  will  not  be  ap- 
parent when  the  joint  is  regarded  from  the  other  side.  The  observer 
may  satisfy  himself  on  this  point  by  feeling  with  the  tips  of  his 
fingers  to  ascertain  if  the  course  of  the  back  tendons  is  straight.  If 
the  case  be  difficult  to  decide,  the  animal's  age,  style  of  going, 
and  the  form  of  the  other  hock,  should  be  carefully  considered.  As 
a  rule,  a  horse  should  not  be  passed  sound,  if  any  abnormal  confor- 
mation is  confined  to  one  hock;  although,  had  both  been  sym- 
metrical, yet  slightly  differing  from  the  usual  shape,  little,  if  any, 
exception  might  be  taken. 

The  term  "  curby  hocks  "  is  an  ill-defined  expression,  which  is 
sometimes  used  as  synonymous  with  "  sickle  hocks,"  and  which  then 
means  that  the  hocks  are  bent,  i.e.,  that  they  cannot  be  straightened 
out  as  fully  as  can  usually  be  done. 

Men  wishing  to  sell  a  horse  which  has  a  curb,  sometimes  try  to 
make  out  that  the  swelling  is  simply  the  result  of  a  blow,  the  truth 
of  which  assertion  may  be  readily  tested  by  noticing  if  the  swelling 
is  superficial  or  deep-seated.  If  it  be  of  the  latter  nature,  we  may 
conclude  that  it  is  due  to  the  presence  of  curb.  Horses  sometimes 
knock  their  hocks  near  the  seat  of  this  injury  when  jimiping  stone 
walls,  or  from  kicking  in  harness. 

In  severe  curb  lameness,  the  animal,  to  avoid  throwing  pressure 
on  the  inflamed  part,  may  keep  the  limb  raised. 

HEREDITY. — Animals  which  have  suffered  from  curb,  ought  not, 
as  a  rule,  to  be  used  for  stud  purposes ;  for  the  conformation  that 
renders  a  hock  liable  to  this  injury,  is  often  transmitted  to  the 
offspring. 

TREATMENT.— A  high-heeled  shoe  (Fig.  4,  p?  27)  should  be 
put  on,  in  order  to  place  the  part  in  a  state  of  rest.  The  rough- 
and-ready  method  of  applying,  in  the  first  instance,  biniodide  of 
mercury  ointment,  at  a  strength  of  1  to  4,  and  well  rubbed  in, 
is  probably  the  best;  for  by  adopting  it,  the  horse  will  generally 
be  fit  for  work  as  soon  as  the  effect  of  the  blister  has  subsided. 
A  solution  of  30  grains  of  corrosive  sublimate  to  1  oz.  of  spirits  of 
wine  is  preferred  by  some  to  the  biniodide  of  mercury  application ; 
but  it  has  the  disadvantage  of  being  more  liable  to  blemish  than 
the  other.     In  chronic  cases,  there  is  nothing  so  effective  as  firing, 
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which  may  be  done  in  horizontal  lines,  or  by  puncture.  The  plan 
of  fomenting  the  part,  giving  a  dose  of  physic,  which  would  be 
advisable  in  most  cases,  and  applying  a  blister  when  the  local  heat 
has  disappeared,  entails  far  greater  loss  of  time  than  the  other, 
and  as  a  rule  is  not  so  effective. 

LEGAL  ASPECT  OF  CURB.— Legally,  a  curb  is  an  unsound- 
ness whether  or  not  it  causes  lameness.  A  horse  with  a  curb  may 
be  passed  as  practically  sound,  if  the  presence  of  the  curb  does  not 
affect  his  action.     As  great  strain  is  put  on  the  hocks  when  jumping, 


Fig.  30. — Flat  foot  (curb)  of  man.  (From  an  article  on 
*'The  Surgery  of  Deformities,"  by  H.  H.  Glutton, 
M.B.,  F.R.C.S.,  in  Treves'  **A  System  of 
Surgery."     Casscll  &  Co.,  Limited.) 

I  have  a  strong  prejudice  against  curbs  in  hunters.  At  the  same 
time,  the  fact  remains  that  many  good  hunters  and  steeplechase 
horses  have  curbs  which  do  not  impair  their  jmnping  or  galloping 
powers  in  the  slightest  degree. 

Sprung  Hook 

is  a  condition  in  which  there  is  a  severe  sprain  of  this  joint,  accom- 
panied by  extreme  lameness,  and  great  swelling  both  above  and 
below  the  inner  and  back  aspect  of  the  hock.  The  back  tendon 
(the  perforans)  which  jmsses  over  the  os  calcis  (Fig.  98,  p.  257) 
may  also  be  sprained  in  this  injury. 

I  have  seen  a  few  cases  of  slight  sprain  of  the  ligaments  of  the 
hock  which  were  characterised  by  heat  at  the  front  part  of  the  joint, 
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with  lameness,  and  which  were  caused  by  the  horse's  foot  getting 
caught  in  a  fence  when  jumping. 

In  sprung  hock,  there  is  high  fever  and  great  pain. 

TREATMENT.— Put  the  animal  into  slings;  for  he  will  not  lie 
down  to  rest,  because  the  injury  is  in  a  hind  leg;  and  treat  as 
described  on  pages  26  to  28,  and  44  to  49. 

After  this  accident,  the  animal  should  have  about  eight  or  nine 
months'  rest,  which  will  probably  render  him  capable  of  doing  useful 
work. 

Sprain  of  the  Shoulder. 

ANATOMY.— The  shoulder  joint  (Fig.  31)  is  formed  by  the  shoulder-blade 
{Fig.  115)  and  humerus.  This  ball-and-socket  joint  being  required  to  possess 
great  power  of  extension  and  flexion,  as  well  as  some  side  play,  is  bound  down 
by  only  one  ligament  (the  capsular) ;  the  office  of  other  hgaments  being  taken 
by  the  tendons  of  cert'ain  muscles  which  pass  over  it,  and  thus  help  to  keep 
it  in  place.  A  large  muscle  (the  Aexor  brachii)  takes  its  origin  at  the  head 
of  the  shoulder-blade,  passes  over  the  shoulder  joint,  and  is  attached  to  the 
head  of  the  radius.  Its  action  is  to  straighten  the  shoulder  joint  and  raise 
the  knee.  The  shoulder  joint  is  kept  close  to  the  side  by  the  pectoral  muscles, 
which  connect  it,  above  and  below,  to  the  body,  and  thus  prevent  it  from 
bulging  outwards.  Two  of  these  muscles  (the  deep  pectorals)  act  in  drawing 
the  point  of  the  shoulder  backwards  and  downwards. 

NATURE. — ^The  shoulder  is  so  large,  and  its  component  parts 
so  concealed  from  sight  and  touch,  that,  in  the  case  of  shoulder 
lameness,  it  is  often  very  difficult  to  locate  the  seat  of  injury. 
Formerly,  sprain  of  the  pectoral  muscles  was  regarded  as  the  most 
frequent  cause  of  this  lameness,  on  accoimt  of  these  muscles 
generally  being,  in  such  cases,  unable  to  perform  their  usual 
function  of  keeping  the  shoulder  joint  close  to  the  body.  This 
muscular  inability  is  also  seen  in  fracture  of  the  first  rib  (p.  310), 
which  is  a  frequent  cause  of  shoulder  lameness.  We  may  also  have 
sprain  of  the  flexor  brachii,  sprain  of  the  capsular  ligament,  and 
injury  to  the  nerves  of  the  part,  or  to  the  joint  itself. 

CAUSES. — ^The  usual  causes  are :  (1)  over-exertion  of  the  pec- 
toral muscles,  which  is  specially  liable  to  occur  with  young  horses 
when  ploughing,  to  which  they  are  put,  as  a  rule,  at  an  earlier  age 
than  to  any  other  kind  of  labour ;  (2)  wrenches  when  turning,  and 
slips,  by  which  the  shoulder  is  pulled  forcibly  outwards  and  some- 
times forwards,  in  direct  antagonism  to  the  action  of  the  pectoral 
muscles;  and  (3)  falls  or  blows,  by  which  the  joint  and  its  neigh- 
bouring parts  may  be  injured. 

SYMPTOMS. — When  the  pectoral  muscles  are  affected,  the  i)oiut 
of  the  shoulder  is  seen  to  bulge  out  at  each  step,  and  the  foot  is 
swung  outwards  as  it  is  brought  to  the  front,  as  in  fracture  of  the 
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first  rib  (p.  310).  When  the  flexor  brachii  is  hurt,  the  animal  will 
naturally  "  drag "  the  leg  from  inability  to  raise  it.  As  the  flexor 
brachii  extends  the  shoulder  joint,  when  raising  the  leg;  unwilling- 
ness to  lift  the  leg  up  will  also  be  shown,  when  movement  of  the 
shoulder  joint  is  accompanied  with  pain,  as  in  injury  to  the  capsular 
ligament,  or  to  the  joint.  In  neither  sprain  of  the  pectoral 
muscles,  nor  of  the  flexor  brachii,  will  the  act  of  placing  the  foot 
on  the  ground  cause  any  special  pain.     Wherever  the  lameness  may 

Cartilage  at  top  of  ) 
shoulder  blade  \ 


Shoulder  joint 
Flexor  brachii 


Elbow  joint 


Fig.  31. — Muscles  of  the  fore  leg!     {^Ajter  Chativcau.) 

be,  the  horse  will  take  a  very  short  step  to  the  front,  and,  on  being 
reined  back,  will  be  inclined  to  drag  the  foot  along  the  ground  from 
more  or  less  inability  to  raise  it.  In  all  cases,  lifting  up  the  leg 
and  drawing  the  limb  forward  with  the  hand  will  hurt  the  horse ; 
for  it  will  render  tense  the  pectoral  muscles  and  the  flexor  brachii, 
and  will  extend  the  shoulder  joint.  In  thus  manipulating  the 
limb,  we  should  avoid  mistaking  restlessness  for  soreness.  We 
should,  of  course,  compare  both  shoulders,  and  should  note  if  there 
be  any  local  heat,  swelling,  or  tenderness.     Unrelieved  sprain  of 
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the  shoulder  will  soon  be  followed  by  wasting  of  the  muscles  of  the 
shoulder,  but  not  of  the  muscles  of  the  fore-arm.  In  chronic  lame- 
ness of  the  foot,  all  the  muBcles  of  the  limb  will  tend  to  equally 
waste  away.  The  wasting  of  the  shoulder  muscles  will  be  made 
manifest  by  the  increased  prominence  that  will  be  given  to  the 
spine  of  the  shoulder-blade,  which  is  the  bony  ridge  that  stands  out 
at  right  angles  to  the  outward  surface  of  that  bone,  and  divides  it 
into  two  parts. 

The  flexor  brachii,  being  a  hard  tendinous  muscle,  is  apt,  after 
having  been  sprained,  to  become  turned,  more  or  less,  into  bone, 
and  consequently  to  lose  its  power  of  contraction ;  hence  the  gravity 
of  a  sprain  of  this  muscle. 

Sprain  of  the  capsular  ligament  is  a  most  serious  accident;  as 
it  may  lead  to  stiffening  of  the  shoulder  joint. 

As  a  rule,  sprain  of  the  shoulder  when  taken  in  time  and  properly 
treated,  is  an  injury  which  does  not  materially  impair  the  value  of 
the  animal. 

The  shoulder,  though  often  accused  of  being  so,  is  rarely  the  seat 
of  lameness. 

TREATMENT.— The  cure  of  these  affections  depends  entirely 
upon  its  being  attempted  early,  that  is,  before  organic  change  has 
taken  place ;  the  best  treatment  being  rest  with  a  high-heeled  shoe 
(Fig.  4,  p.  27)  on  the  foot  of  the  affected  limb,  massage  (p.  664) 
and  passive  exercise.  Many  authorities  recommend  fomentations 
followed  by  repeated  blisters,  in  order  to  determine  an  increased 
and  continued  supply  of  blood  to  the  part  for  the  repair  of  the 
injuiy.  After  recovery,  the  particular  kind  of  work  which  induced 
the  disease,  should  be  discontinued  if  possible. 

Sprains  of  the  Elbow  and  Hip. 

These  are  rare  accidents,  which  may  be  distinguished  by  the 
presence  of  lameness,  with  local  heat,  pain,  and  swelling;  and  by 
the  absence  of  symptoms  of  disease  in  other  parts.  In  elbow  lame- 
ness, the  horse  shows  great  unwillingness  to  put  weight  on  the  limb ; 
for  the  action  of  the  muscles  which  are  attached  to  the  elbow,  is  to 
straighten  the  elbow  joint  and  thus  to  maintain  the  stability  of 
the  leg  on  the  ground. 

The  "  round  bone  " — the  hip  joint — is  a  favourite  spot  to  which 
grooms  ascribe  disease  when  the  horse  goes  lame  behind ;  although 
it  is  very  seldom  affected.  The  hock  is  the  usual  seat  of  lameness 
in  the  hind  limb. 

TREATMENT.— The  treatment  is  similar  to  that  recommended 
for  shoulder  sprain. 
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Sprained  Baok. 

The  chief  varieties  of  this  accident  are :  (1)  Sprain  of  the  liga- 
ments which  connect  the  vertebrsB  of  the  loins  and  back  together ; 

(2)  sprain  of  the  "  under-cut  muscles  "  (similar  to  those  of  a  sirloin 
of  beef,  or  saddle  of  mutton) ;  and  (3)  sprain  of  the  large  muscle 
(ilio-spinalis)  which  runs,  on  each  side  of  the  back-bone,  along  the 
loins  and  back.  The  action  of  the  "  under-cut "  muscles  is  (when 
the  hind  legs  are  fixed)  to  bend  the  loins;  that  of  the  ilio-spinalis, 
to  straighten  them.  The  principal  causes  are :  (1)  Violent  efforts 
to  extend  (straighten)  the  back,  as  when  struggling  on  the  ground 
with  the  hind  feet  secured  and  brought  forward  for  an  operation, 
jumping,  or  drawing  a  heavy  load ;  (2)  violent  efforts  to  flex  (bend) 
the  back,  as  when  a  horse ''  slips-up  "  with  his  hind  legs  behind  him, 
or  when  his  hind  legs  get  caught  in  a  fence  when  jumping;  and 

(3)  falls. 

The  usual  symptoms  are  those  of  more  or  less  paralysis  of  the 
hind  legs.  If  the  horse  is  quite  unable  to  support  himself  behind, 
even  when  lifted  up  on  his  feet,  we  may  conclude  that  he  has  broken 
his  back,  an  accident  which  is  not  incompatible  with  his  possessing 
fiome  sensibility  in  his  hind  quarters,  and  with  the  power  of  moving 
his  tail;  always  supposing  that  there  has  not  been  displacement 
of  the  fractured  ends  of  the  broken  vertebra 

TREATMENT. — ^If  the  patient  can  stand  moderately  well,  put 
him  in  slings  (p.  680) ;  but  if  not,  then  let  him  lie  down  and  keep 
an  attendant  to  prevent  him  from  attempting  to  rise.  Give  three  or 
four  enemas  (p.  632),  with  intervals  of  a  couple  of  hours  between 
each,  to  clear  out  the  intestinal  canal,  and,  it  may  be,  to  soothe 
the  inflamed  parts.  Give  a  pint  of  linseed  oil  as  a  drench,  and 
proceed  as  directed  under  "  General  Treatment  of  Sprains  "  (p.  26 
et  seq.). 

Legal  Aspeot  of  Sprain. 

Any  alteration  of  structure,  caused  by  sprain,  in  a  part  which 
is  concerned  in  the  locomotion  of  a  horse,  is  undoubtedly  an  un- 
soundness. 
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CHAPTER  V. 
Thbory  of  Wounds  and  Bruises. 

CHANGES  LIABLE  TO  TAKE  PLACE  IN  A  WOUNDED  OR  BRUISED  PART — 
VARIETIES  OP  WOUNDS — METHODS  OY  REPAIR — BACTERIA  AND  DISEASE 
GERMS — ANTISEPTIC  TREATMENT  OF  WOUNDS — ARREST  OF  BLEEDING. 

CHANGKS  LIABLE  TO  TAKP:  PLACE  ]N  A  WOUNDED  OR 
BRUISED  PART. — ^By  the  wounding  or  bruising  of  a  part,  the  tenfenes*  of 
the  tissues,  which  opposed  the  pressure  of  the  blood  (p.  14),  becomes 
diminished,  and  the  parts  become  more  or  less  swollen  from  increared  transu- 
dation of  plasma.  Hamilton  ("  Text-book  of  Pathology  ")  tells  us  that  the 
union  of  the  divided  surfaces  of  wounds  is  effected  always  in  the  fame 
manner,  namely,  by  the  growing  together  of  the  reparative  material  pro- 
duced by  each  of  the  two  surface,'*.  As  these  two  layers  of  connecting 
material  cannot  unite  as  long  as  they  are  kept  apart  by  discharge,  blood-clots, 
or  granulations ;  our  first  efforts  should  be  directed  in  checking  the  bleeding 
and  exudation,  to  do  which  we  shall  be  greatly  aided  by  pressure.  "  It  is  a 
fact  familiar  to  every  one  that  a  clean-cut  wound  made  into  a  part  &uch  as 
the  finger,  if  kept  iree  from  organismal  contamination,  and  if  pressure  be 
immediately  applied  to  its  edge,  will  be  found  adherent  in  twenty-four  hours, 
and  within  a  day  or  two,  organic  union  is  apparently  completed  "  {Hamilton). 
If,  however,  the  exposed  tissues  become  contaminated  bv  jputrefactive  germs 
(page  63)  a  corrosive  discharge  (pus,  see  page  16)  will  be  established,  and 
granulations  (p!  15),  from  absence  of  pres.^-ure  on  the  walls  of  the  capillaries, 
will  in  all  probability  cover  the  divided  surfaces.  Our  principles  of  treat- 
ment should  therefore  be:  (1)  to  check  the  discharge;  (2)  to  prevent  the 
divided  surfaces  from  becoming  contaminated ;  (3)  to  bring  them  together ; 
and  (4)  to  apply  pressure. 

Union  being  impossible  as  long  as  granulations  (proud  flesh)  exist ;  the 
reparative  material  which  lies  under  them,  has  the  power  of  destroying  them 
by  the  pressure  it  sets  up  on  the  capillaries  by  spontaneous  contraction 
(Hamilton).  Hence  we  find  that  granulating  surfaces  will  not  unite,  until 
the  granulations  disappear.  Hamilton  regards  the  beneficial  action  of 
caustics  and  stimulating  lotions  on  granulating  wounds,  to  be  due  to  their 
hastening  the  growth  of  the  reparative  material. 

The  course  of  inflammation  in  bruises  closely  resembles  that  of  sprains, 
except  that  the  former,  on  account  of  injury  to  the  skin,  are  more  liable  to 
become  complicated  by  the  formation  of  pus,  than  the  latter. 

VAIUKTIES  OF  WOUNDS.— The  ref.pective  characters  of  wounds  and 
bruisfs  are  so  generally  combined  in  injuries  from  external  violence,  that  I 
have  thought  it  best  to  discuss  them  under  the  same  heading.  We  may  there 
fore  divide  them  into :  (1)  clean  cuts  ;  (2)  punctures ;  (3)  lacerated  wounds, 
e.g.,  "  broken  knees  "  ;  and  (4)  bruises. 
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METHODS  OF  REPAIR.— For  practical  purposes,  we  may  adopt  Paget's 
classification,  which  is  as  follows:  (1.)  Immediate  union.  Here,  the  parts 
being  brought  into  exact  contact,  unite  in  a  few  hours,  without  any  per- 
ceptible material  being  deposited  between  them;  hence  there  is  no  visible 
scar.  To  obtain  this  result,  which  would  be  rarely  possible  in  horses,  the 
inflammation  must  have  been  very  sliffht.  (2.)  Union  by  primary  adhesion. 
In  this,  the  divided  surfaces  are  glazed  over  by  a  fluid  which  is  exuded  from 
them,  or  by  the  coagulation  of  a  thin  film  of  blood,  either  one,  or  both,  of 
which  substances  may  form  in  two  or  three  days  a  temporary  means  of  union, 
which  material,  as  explained  by  Hamilton,  will  have  to  be  absorbed  before 
permanent  union,  which  will  leave  a  scar,  can  take  place.  In  fact,  the 
greater  the  quantity  of  this  temporary  adhesive  material,  the  longer  will  the 
wound  take  to  heal.  (3. )  Granulation.  This  is  a  tedious  process  which  is 
invariably  accompanied  by  the  formation  of  pus,  and  is  the  one  by  which,  as 
a  rule,  all  wounds,  except  clean-cut  ones,  heal.  (4.)  Union  of  granulating 
surfaces.  (5.)  Healing  under  a  scab.  "All  wounds  heal  in  essentially  the 
same  manner,  namely,  by  the  growth  and  organisation  of  new  tissue  from 
corresponding  old  tissues  already  present  in  the  part.  The  whole  process  is, 
strictly  speaking,  one  of  growth  followed  by  organisation,  and  any  differences 
which  wounds  present  in  bringing  this  to  a  successful  issue  are  merely  super- 
ficial "  {Hamilton), 

BACTERIA  AND  DISEASE  GERMS.— Soil,  water,  and  to  a  less  extent 
air  are  filled  with  microscopic  germs  (bacteria)  whose  function  is  to  set  up 
decomposition  in  animal  and  vegetable  matter  that  is  in  a  fit  condition  for 
this  change.  Some  of  these  germs  (those  of  pus)  cause  putrefaction ;  and 
others,  respectively,  give  rise  to  special  diseases,  such  as  tetanus,  and  various 
kinds  of  fever.  Putrefactive  germs  are  always  present.  The  microbes  of 
special  diseases  are  only  occasional  visitors,  or  their  numbers  are  usually  too 
few  to  injuriously  affect  the  system.  In  health,  the  skin  and  mucous  mem- 
brane protect  the  body  more  or  less  efficiently  from  the  action  of  bacteria. 
When  either  of  these  coverings  become  injured,  as  in  the  case  of  a  wound  or 
bruise,  the  underlying  tissues  are  rendered  specially  liable  to  an  attack  of 
these  germs,  which  fact  is  shown  by  the  tendency  that  the  seat  of  hurt  has, 
in  these  cases,  to  form  "  matter  *'  (pus) ;  in  other  words,  to  suppurate.  I 
have  already  explained  that  ordinarjr  pus,  like  gastric  juice,  has  the  power 
of  dis.«olving  the  tissues.  Hence  its  unchecked  presence  in  a  part  is 
characterised  by  the  formation  of  matter  resulting  from  tissue  destruction. 
This  diseased  product  (pus)  may  appear  as  a  discharge  from  a  wound,  or  as 
a  collection  of  fluid  in  an  abscess.  Ihe  skin  which  covers  an  abscess  becomes 
thin  and  weak,  owing  to  the  corroding-  action  oi  the  contained  pus  (p.  15) ;  the 
usual  result  being  that  the  abscess,  if  circumscribed  in  a  sac,  will  in  time  tend 
to  "  point." 

Contrary  to  what  we  might  suppose,  living  tissues  and  blood  do  not 
form  a  particularly  suitable  place  of  residence  for  putrefactive  and  disease 
germs,  especially  if  these  microbes,  as  in  ordinary  air,  are  comparatively  few 
in  number.  Also,  the  tissues  have  the  power  of  resisting,  to  a  certain  extent, 
their  inroad,  and  even  of  destroying  them.  Thus,  the  liability  of  a  wound  to 
infection,  is  influenced  by  the  number  of  the  germs,  and  by  the  resistance 
(or  health)  of  the  part.  From  these  considerations  and  from  experience  wo 
see  that  clean  cut  wounds  which  are  exposed  only  to  ordinary  fresh  air,  will 
continue  healthy  for  a  far  longer  time  than  those  which  have  become  tainted 
with  dirt  and  especially  with  decomposing  matter,  in  which  bacteria  teem. 
Impuro  air,  particularly,  when  loaded  with  dust,  has  highly  infective 
properties;  and  water  which  is  fit  for  drinking  has  only  feebly  infective 
power.  A  most  important  point  to  remember  is,  that  moisture  favours  the 
development  and  multiplication  of  bacteria;  hence  the  drier  a  wound  is  kept, 
the  better  will  it  resist  their  attack.  I  may  add  as  an  illustration  bearing  on 
thi.^  subject,  that  the  more  concentrated  meat  soup  is,  the  longer  will  it  keep 
fresh.     The  presence  of  bacteria  in  a  wound  is  objectionable ;  because,  as  I 
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liave  already  indioated,  they  not  only  injtiriouflly  affect  the  wound ;  but  may 
also  cause  serious  if  not  fatal  damage  to  the  animars  general  health. 

ANTISEPTIC  TREATMENT  OF  WOUNDS.— In  order  to  check  the 
injurious  action  of  bacteria,  we  apply  to  wounds  certain  agents  called  anti- 
aepiics,  some  of  which,  like  iodoform,  nullify  the  action  of  bacteria;  and 
others,  like  carbolic  acid,  destroy  them.  In  a  surgical  operation  which 
necessitates  the  use  of  the  knife,  we  employ  an  antiseptic  to  disinfect  the 
parts  about  the  wound,  as  well  as  the  wound  itself,  unless  we  are  certain  that 
the  wound  is  absolutely  free  from  putrefactive  germs,  which  are  readily 
carried  to  it  by  the  knife,  ordinary  water,  our  hands,  etc.  In  applying  an 
antiseptic,  we  must  be  careful  that  it  is  not  so  strong  as  to  injure  the  divided 
tissues. 

"  Asepsis  is  the  employment  of  means  and  substances  absolutely  free  from 
infective  agents.  For  example,  water  which  has  been  boiled  and  which  has 
thus  become  aseptic,  can  be  used  for  washing  wounds. 

*'  All  antiseptics  have,  more  or  less,  an  injurious  action  on  the  tissues,  as 
well  as  on  microbes,  and  therefore  they  diminish  the  power  of  resistance 
possessed  by  the  part.  Aseptic  surgery y  which  is  based  on  the  employment 
of  aseptic  agents  that  have  no  injurious  action  on  the  tissues,  has  been  in- 
vented, in  order  to  avoid  this  drawback.  Theoretically  it  is  perfect ;  but  in 
practice,  the  only  true  way  to  obtain  asepsis,  is  to  use  antiseptics  "  [Cagny 
and  Gobert). 

From  the  foregoing  considerations  we  may  draw  the  following  con- 
clusions :  — 

1.  That  the  fact  of  a  wound  of  moderate  size  and  untainted  with  dirt, 
remaining  exposed  to  the  atmosphere  for  even  an  hour  or  so,  need  not  pre- 
clude the  hope  of  getting  it  to  heal  without  pus  being  formed. 

2.  That  even  if  we  cannot  exclude  bacteria  from  a  wound,  the  more  we  hold 
them  in  check  (by  the  observance  of  cleanliness  and  by  the  use  of  suitable 
antiseptics),  the  quicker  will  the  wound  heal,  and  the  less  risk  will  the  animal 
run,  of  becoming  inoculated  by  disease  germs. 

3.  In  the  treatment  of  a  wound  which  is  free  from  bacteria  (like  those 
inflicted  during  an  operation  that  has  been  carried  out  under  strict  conditions 
of  cleanliness),  we  should,  if  possible,  applv  a  dry  dressing  in  preference  to  a 
wet  one,  for  water  favours  suppuration  (the  formation  of  pus),  which  is  the 
greut  hindrance  to  repair  in  a  wound.  If,  however,  bacteria  have  gained 
an  entrance  into  a  wound  {a,^  would  be  the  case  in  broken  knees  and  orainary 
cuts,  especially  if  they  have  become  contaminated  by  dirt,  we  should  freely 
wash  the  parts  with  some  antiseptic  solution  (such  as  one  of  carbolic  acid  or 
creolin,  page  67),  so  as  to  check  the  action  of  any  bacteria  that  may  be  present. 

ARREST  OF  BLEEDING.— Arteries  are  tube®  which  consist  of  three 
(internal,  middle  and  external)  coats  or  tunics.  The  internal  coat  closely 
resembles  a  serous  membrane  (the  smooth  membrane  which  covers  the  lungs  or 
liver,  for  instance).  The  middle  coat  is  formed  of  yellow  elastic  fibres, 
and  of  muscular  fibres ;  the  former  predominating  in  the  large  arteries ;  the 
latter  in  the  small  ouch.  Hence,  the  larger  the  artery,  the  greater  tendency 
it  has  U)  remain  open  when  cut  across.  In  the  dead  subject,  we  may  recognise 
the  presence  of  large  arteries  by  the  fact  that  their  divided  ends  gape,  and  that 
they  are  empty.  The  external  coat  is  composed  principally  of  connective 
tissue,  and  is,  consequently,  much  the  strongest  of  the  three.  Veins  are  of 
similar  structure  to  arteries,  except  that  their  tunics  are  much  thinner  and 
weaker. 

If  an  artery  is  cut  in  two,  the  consequent  irritation  causes  the  muscular 
fibres  of  the  middle  coat  to  contract  and  thus  to  draw  the  ends  of  the  artery 
into  its  sheath,  and  also  to  diminish  the  calibre  of  the  tube,  especially  at  its 
divided  extremities.  Owing  to  the  fact  that  the  passage  of  blood  over  rough 
surfaces  increases  its  coagulability  (p.  12),  a  coagulum  is  formed  within  the 
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sheath  and  in  front  of  the  cut  end  by  the  blood  when  flowing  over  the  divided 
sarfaces.  The  comparatively  small  amount  of  bleeding  which  takes  place  from 
arteries  that  are  severed  by  scraping  with  a  jaeged  knife,  is  chiefly  due  to  the 
increased  roughness  of  the  divided  parts  over  wmch  the  escaping  blood  passes. 
When  the  bleeding  has  been  stopped  by  this  external  coagulum,  "  an  internal 
coagulum  "  begins  to  form  within  the  artery  at  its  cut  end,  by  the  continued 
coagulation  of  blood.  If  all  goes  on  favourably,  the  cut  surface  at  the  end  of 
the  artery,  grows  together  (to  use  Hamilton's  expression),  in  exactly  the  eame 
way  as  in  an  ordinary  wound,  and  the  artery  becomes  permanently  closed  by 
a  scar.  "  It  must  be  clearly  understood  that,  according  to  the  views  held  by 
modern  pathologists,  the  tnrombus  (internal  coagulum)  takes  no  more  &hare 
in  the  production  of  the  fibrous  tisMie  than  does  tne  layer  of  blood-clot  which 
cements  together  the  surfaces  of  a  wound.  The  thrombus  is  replaced  by 
fibrous  tissue,  but  not  converted  into  it"  {Erichstn).  The  tendency  of  the 
bleeding  from  an  artery  to  become  spontaneously  arrested,  being  proportionate 
to  the  comparative  quantity  of  the  muFcular  fibres  in  the  middle  coat,  will 
vary  in  inverse  proportion  to  the  size  of  the  vessel.  Pmctically  speaking, 
this  natural  method  of  arresting  haemorrhage  would  be  insufficient  to  Eave  the 
animal's  life,  in  the  event  of  division  of  any  of  the  large  arteries.  As  a  rule, 
an  artery  which  has  been  cut  straight  acroES,  will  stop  bleeding  in  a  shorter 
time,  than  if  it  had  been  only  partly  divided ;  for  in  the  latter  caee  there  will 
be  only  slight  retraction  of  the  separated  parts  within  the  feheath. 

In  almost  all  cases  of  a  cut  artery,  the  end  nearest  to  the  heart  ^irill  be  the 
only  one  of  the  two  which  will  reouire  to  be  closed.  The  scarlet  colour  of  the 
blood  and  the  jettine  out  of  that  nuid  in  harmony  with  the  contraction  of  the 
left  ventricle  of  the  heart,  will  be  characteristic  of  a  wounded  artery. 

When  an  artery  is  tightiv  ligatured  or  twisted,  the  comparatively  brittle 
internal  and  middle  tunics  become  ruptured,  and  their  ends  retract  and  turn 
inwards,  so  that  they  offer  resistance  to  the  blood  flow,  and  encourage  the 
formation  of  the  internal  coagulum ;  while  the  outer  coat  being  strong  and 
tough,  gives  an  effective  support  to  the  ligature,  or  closes  the  tuoe  by  remain- 
ino:  twisted  on  itself,  as  the  case  may  be. 

Torfcion  is  preferable  to  ligature  even  for  large  arteries ;  for  it  is  less  apt  to 
interfere  with  the  healing  of  the  wound,  especially  if  the  ligature  be  not  of  an 
antiseptic  material  which  can  be  readilv  absorbed,  and  it  can  be  quickly  done 
by  one  person.  The  ligature,  if  used,  snould  be  of  such  a  strength  that  it  will 
not  be  absorbed  before  it  accomplishes  its  special  duty  of  keeping  the  vessel 
closed. 

Besides  the  spontaneous  arre:t  of  bleeding  by  the  constriction  of  the  cut 
end,  by  its  retraction  within  the  theath,  and  by  the  formation  of  an  external 
and  internal  coagulum ;  the  stoppage  of  haemorrhage  will  be  greatly  aided  by 
the  animal  becoming  faint  from  loss  of  blood,  in  which  case  the  rapidity  of 
the  flow  will  be  reduced  by  the  action  of  the  heart  becoming  weaker, 
aud  the  tendency  of  the  escaping  blood  to  form  a  clot  will  be  proportionately 
iniTeased. 

The  application  of  atuptics  (oil  of  turpentine,  solution  of  perchloride  of 
iron,  for  instance)  diecks  bleeding  b^  causing  the  blood  at  the  seat  of  injury  to 
coagulate.  Hence,  before  employing  them,  all  blood  and  clots  should  be 
removed  from  the  wound. 

The  hot  iron  stops  bleeding  by  forming  at  the  end  of  the  artery  an  eschar 
or  crust,  which  appears,  as  a  rule,  to  implicate  all  three  tunics.  Usiial'.y  the 
hot  iron  is  more  effective  in  stopping  haemorrhage  when  it  is  at  a  dull  red 
heat,  than  when  it  is  hotter. 

The  application  of  heat  or  cold  through  the  medium  of  water,  tends  to 
che<*  bleeding  by  causing  contraction  of  the  muscular  fibres  of  the  middle  coat 
of  the  arteries.  The  contractions  produced  by  the  employment  of  hot  water  (at 
a  temperature  of  not  less  that  110^  F.)  begin  quicker,  last  longer,  and  are  more 
energetic  than  those  induced  hj  the  use  of  cold  water,  the  continued  effect  of 
which  18  to  paralyse  the  tissues.  The  application  of  lukewarm  water 
encourages  bleeding. 
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For  the  arrest  of  bleeding,  the  application  of  warm  water  (120**  to  125<*  F.) 
or  cold  water  (or  ice)  is  preferable  to  that  of  styptics  (see  above) ;  because 
the  use  of  styptics  more  or  less  irritates  wounded  surfaces  to  which  they  are 
applied.  The  employment  of  water  in  any  of  the  forms  just  mentioned  is 
free  from  this  objection.  It  is  obvious  that  irritation  interferes  with  the 
healing  of  wounds. 

Presssiire  on  the  seat  of  injury  by  means  of  one  or  more  fingers,  or  by  a 
hard  pad  and  a  properly  arranged  bandage  will  generally  cause  a  clot  to  quickly 
form  in  a  divided  olood-vessel,  and  will  thus  stop  the  bleeding.  The  far  too 
common  practice  of  trying  to  arrest  hcemorrhage  in  a  limb  by  applying  a 
tight  bandage,  handkerchief,  or  other  form  of  tourniquet  above  the  wound  is 
wrong  surgery ;  because  such  an  appliance  would  induce  more  or  less  intense 
venous  congestion,  which,  if  long  continued,  might  be  followed  by  death  of 
the  part  (gangrene),  and  would  have  little  or  no  enect  in  producing  the  desired 
clot.  We  should  here  bear  in  mind  that  the  walls  of  the  veins  are  much 
thinner  and  weaker  than  those  of  the  arteries,  and  are  consequently  much 
more  sensitive  to  pressure,  which,  in  the  case  under  consideration,  should  be 
local,  not  general.  The  great  u'e  of  a  tourniquet  is  to  prevent  bleeding 
during   a   surgical  operation. 

"  In  wound  treatment,  pressure  is  a  most  powerful  and  beneficial  agency. 
It  favours  union  by  maintaining  accurate  coaptation,  and  prevents  extrava- 
sation of  blood  and  its  products.  When  such  extravasation  has  occun'cd, 
pi*essure  is  the  quickest,  least  painful,  and  the  most  successful  agency  in 
promoting  absorption*'  {Sampson  Gamgee).  In  all  cases,  pressure  should  be 
evenly  distributed  (as  for  instance,  by  means  of  cotton  wadding,  page  45), 
and  should  in  no  way  interfere  with  the  circulation  or  drainage  of  tlie  part. 
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CHAPTER  VI. 

WouKDs  AKD  Bruises. 

ANTISEPTICS ^ANTISBPTIC  SUBQBllT OHNBRAL  TREATMENT  OF  WOUNDS — 

ABSCESS CONTUSIONS     AND     BRUISES OVER-REACHES BRUSHING 

8PKBDT  CUTTING LEGAL  ASPECT  OF  CUTTING WOUNDS   ON   OR  NEAR 

JOINTS BROKEN  KNEES WOUNDS  OF  THE  MOUTH— PUNCTURES  FROM 

THORNS,    ETC. SADDLE   GALLS  AND   SORE  BACKS ^HARNESS   GALLS 

POLL  BVIL BURNS  AND  SCALDS WOUNDS  OF  THE  ABDOMEN WOUNDS 

OF  THE  CHEST ^BLEEDING  AFTER  CASTRATION PERITONITIS STROKE 

OF     LIGHTNING — FROST-BITE — ^INFLAMMATION     OF     VEINS — INFLAMMA- 
TION OF  THE  TESTICLES  FROM  INJURY. 

Antiseptios. 

The  following  are  some  of  the  best  fluid  antiseptics  :  — 

CREOLIN  OF  JEYES'  FLUID  (p.  609),  at  a  strength  of  I  in  50 
(1  drachm  to  6 J  oz.  of  water),  would  be  strong  enough  for  application 
to  healthy  or  recently-inflicted  wounds;  and  double  that  strength 
for  suppurating  wounds. 

CARBOLIC  AdD  (p.  602)  can  be  employed  at  the  same  strength 
as  creolin.  -Before  dissolving  it  in  water,  it  is  well  to  mix  it  with 
three  or  four  times  its  weight  or  volume  of  alcohol  (methylated 
spirits,  for  instance),  which  renders  it  more  soluble. 

CHINOSOL  (p.  604).  One  grain  to  1  oz.  of  water  for  heulthy 
wounds,  and  double  that  strength  for  unhealthy  ones. 

PEROXIDE  OF  HYDROGEN  (1  to  10  of  water)  is  an  admirable 
antiseptic,  especially  for  open  joints,  and  for  abscesses,  after  re- 
moving their  contents. 

SANITAS  is  a  proprietory  preparation  which  consists  of  cam- 
phoric substances  and  peroxide  of  hydrogen.  When  diluted  with 
from  5  to  10  parts  of  water,  it  forms  a  valuable  antiseptic. 

5* 
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BINIODIDE  OF  MERCUEY  (p.  620). 

BORIC  (BORAdC)  ACID  (1  to  20  of  water)  makes  a  feeble  anti- 
septic lotion  which  has  the  advantage  of  being  entirely  unirritating. 
For  foul  wounds,  a  saturated  solution  should  be  used. 

BICARBONATE  OF  SODA  (baking  soda)  closely  resembles  boric 
acid  in  its  action  as  an  antiseptic,  and  can  be  employed  at  the  same 
strength. 

OIL  OF  TUHPENTINE.— Mr.  Banks  ("  Liverpool  Med.  Chir. 
Joiimal,"  July,  1889)  states  that  "some  agents,  like  the  per- 
cMoride  of  iron,  are  admirable  styptics,  and  some,  like  iodoform, 
chloride  of  zinc  and  carbolic  acid,  are  most  effective  antiseptics; 
but  I  know  of  no  remedy  which  combines  the  two  properties  to  the 
same  extent  as  common  turpentine,  while  at  the  same  time  acting 
as  a  direct  stimulant  to  healthy  granulation.  The  only  objection 
t^at  can  be  urged  against  its  use  is  that  it  may  be  painful.  In  the 
case  of  a  clean  cut  wound  it  is  painful  for  some  hours,  but  its 
application  causes  no  suffering  at  all  in  the  case  of  old  wounds, 
sinuses  or  abscess  cavities.  The  single  word  of  caution  in  employ- 
ing it  is  to  see  that  it  does  not  come  on  the  skin,  which  it  blisters. 
There  is  no  remedy  at  all  to  be  compared  to  it  in  its  power  of 
cleaning  up  old  sinuses  or  sweetening  sloughing  wounds."  Its 
cheapness  and  the  ease  with  which  it  can  be  usually  obtained  are 
advantages  in  its  favour  which  are  well  worth  remembering 

EUCALYPTUS  OIL  is  an  excellent  application  to  sores  and 
unhealthy  wounds.  In  this  respect  its  value  will  be  increased  by 
adding  to  it  as  much  iodoform  as  it  will  dissolve. 

CHLORIDE  OF  ZINC,  when  used  at  a  strength  of  40  grains  to 
1  oz.  of  water,  is  an  admirable  application  for  foul  wounds  which 
cannot  be  regularly  dressed,  as  it  will  keep  them  healthy  for  three 
or  four  days.  It  is  irritating  to  the  skin,  but  has  the  advantage 
of  not  being  volatile. 

PARAFFIN  OIL  is  a  good  antiseptic  for  sores  and  unhealthy 
wounds,  but  should  be  used  sparingly,  as  it  will  irritate  the  part, 
if  employed  freely.     It  is  easily  obtainable. 

Although  CORROSIVE  SUBLIMATE  (mercuric  chloride)  is 
largely  used  in  surgery,  I  do  not  include  it  in  the  above  list,  because 
it  coagulates  albumin,  which  is  a  large  constituent  of  the  blood 
and  tissues,  and  is  consequently  apt  to  form  clots  which  would 
serve  to  protect  putrefactive  matter  from  its  antiseptic  action.  The 
albuminate  of  mercury  which  is  thus  formed  has  no  antiseptic 
power.     Also,  corrosive  sublimate  solutions-  have  very  little  pene- 
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trating  effect  on  fat.  Consequently,  this  salt  of  mercury  is  not  a 
reliable  antiseptic.  As  carbolic  acid  does  not  coagulate  albumin 
and  aa  it  readilj  combines  with  fat,  a  solution  of  it  is  particularly 
effective  for  cleaning  the  seat  of  an  operation.  Corrosive  sublimate 
is  used  at  a  strength  of  from  5  to  10  grains  to  a  pint  of  water. 

It  is  well  to  remember  that  ordinary  oil  has  a  protective  action 
on  bacteria,  and  is  consequently  much  inferior  to  water,  vaseline,  or 
glycerine  as  a  "vehicle"  for  an  antiseptic.  For  this  reason,  the 
oDce  popular  carbolic  oil  is  now  seldom  used.  In  its  place,  I  would 
recommend  the  following  application  which  I  have  devised  for 
open  wounds  and  sores,  ©specially  in  hot  climates — 

Carbolic  acid   1  oz. 

CHinphor 5  ,, 

Kesin  or  shellac  1  ,, 

Methylated  spirita 15  ,, 

The  carbolic  acid  is  an  antiseptic;  the  camphor  is  a  sedative; 
I  he  resin  leaves  a  fine  coating  over  the  part  to  protect  it;  and  the 
carbolic  acid  and  camphor  prevent  flies  from  lodging  on  it,  but  only 
for  a  few  hours,  as  both  these  drugs  are  volatile. 

As  a  DRY  ANTISEPTIC  DRESSING,  we  cannot  do  better  than 
to  employ  tannoform  (p.  625),  iodoform  (p.  612),  or  equal  parts 
of  iodoform  and  tannin.  i 

Antiseptio  Surgery. 

In  operations  with  the  knife,  there  are  two  courses  open  to  us. 
First,  when  the  wound  is  in  healthy  tissue,  and  when  we  are  able 
to  dress  it,  and  to  keep  it  dressed,  under  thoroughly  antiseptic  pre- 
cautions, so  as  to  obtain  union  without  the  formation  of  matter 
(pus).  Second,  when  we  cannot  obtain  this  favourable  result  in  its 
entirety,  in  which  case  we  should  try  to  bring  about  repair  in  the 
best  possible  manner. 

When  adopting  strict  antiseptic  methods,  we  have,  during  the 
operation  and  until  the  part  has  resumed  its  ordinary  power  of 
resisting  infection,  to  prevent  the  entrance  into  the  wound,  of  germs 
or  other  material  which  might  injuriously  affect  the  health  of  the 
wound,  or  the  general  health  of  the  animaJ.  The  application  of 
antiseptics  to  a  wound  in  healthy  tissue  is  a  necessary  evil ;  for  if 
we  could  keep  the  part  in  a  state  of  absolute  cleanliness  without 
their  aid,  the  wound,  being  free  from  their  more  or  less  irritating 
effects,  would  heal  quicker  than  if  they  were  used.  In  veterinary 
surgery,  when  using  the  knife  at  all  freely,  we  can  very  rarely 
dispense  with  the  employment  of  antiseptics,  supposing,  of  course, 
that  our  object  is  to  get  the  best  possible  result.  Even  if  the 
antiseptic  or  antiseptics  do  not  completely  succeed  in  their  object. 
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they  will  certainly  induce  the  wound  to  heal  quicker  and  in  a  more 
healthy  manner,  than  if  they  had  not  been  employed. 

When  carrying  out  the  usual  routine  of  strict  antiseptic  precautions  in  an 
operation,  we  begin,  after  having  put  on  a  clean  linen  overall,  by 
washing  the  skin  that  covers  the  part  in  which  the  incision  is  to  be  made,  with 
warm  water  and  carbolic  or  other  antiseptic  Eoap  ;  keep  applied  to  it  for  about 
five  minutes  before  the  operation,  a  solution  of  carbolic  acid  (1  to  20  of  water) ; 
and  thoroughly  wash — using  warm  water,  soap,  and  a  nail-brush — the 
instruments  to  be  used,  and  keep  them  in  a  similar  carbolic  solution  for  at 
least  five  minutes  before  they  are  required.  The  operator's  hands  (particular 
care  being  taken  to  clean  the  nails-)  should  be  also  disinfected  with  warm 
water,  soap,  nail-brush,  and  carbolic  solution.  Before  making  i^urgical 
wounds,  the  hair  should  be  yhaved  ofiF,  and  the  skin  of  the  part  carefully  dis- 
infected ;  for  the  glands  of  the  skin  and  hair  follicles  form  nests  for  bacteria, 
which  obtain  a  protective  covering  from  the  greasy  matter  of  the  skin.  Be- 
sides using  soap  and  washing  soda  to  remove  this  fat,  we  might  eliminate  any 
remaining  particles  of  it  by  the  Application  of  ether.  While  performing  the 
operation,  the  instruments  andi  operator's  hands  (both  having  been  purfied 
in  the  manner  just  described)  should  not  be  allowed  to  touch  any  object  which 
has  not  been  equally  well  disinfected.  The  hands,  if  necessary,  may  be  dried 
with  antif  eptic  cotton- wool,  and  the  instruments  laid  out  on  a  thick  and  folded 
towel  which  has  been  boiled  in  water  and  soaked  in  a  1  to  20  carbolic  solution. 
The  use  of  sponges  is  not  advisable  in  veterinary  surgery,  for  they  are  difficult 
to  keep  clean.  If  they  be  employed,  they  should  be  previously  washed  with 
washing  soda,  and  kept  in  a  1  to  20  carbolic  acid  solution.  Antiseptic  cotton- 
wool can  be  used  instead  of  a  sponge,  and  is  easier  to  keep  clean.  If  it  be 
required,  it  should  be  kept  in  the  carbolic  solution,  and  after  it  has  been 
employed  it  may  be  thrown  away. 

The  easiest  way  to  disinfect  instruments,  supposing  that  they  have  metal 
ha!idles,  is  to  put  them  into  boiling  water  for  about  five  minutes,  after  having 
cleaned  them. 

To  arrest  bleedin^r  we  may  proceed  as  directed  on  pages  71  and  72.  Any 
ligatures  used  in  tymg  cut  arteries  should  be  of  prepared  catgut,  silk  thread 
or  horsehair.  The  two  last  mentioned  should  be  steeped  for  some  time  in  the 
carbolic  acid  solution  before  being  employed.  To  stop  oozing  of  blood  in  a 
wound,  wo  can  use  pressure  with  a  pad  of  antiseptic  cotton- wool.  Or  we 
mjiy  apply  water  at  a  temperature  of  from  120°  to  125''  F.  (p.  65).  If  the 
oozina  continues,  we  should  let  the  wound  dry  before  closing  it  up  After  the 
wound  has  ceased  bleeding,  it  may  be  washed  with  carbolic  solution  and  then 
covered  ap  with  tannoforra  or  iodoform.  We  may  place  over  this  eight  or  nine 
layers  of  clean,  soft  cotton  cloth  which  has,  if  possible,  been  previou.««ly  boiled, 
soaked  in  the  carbolic  solution,  and  slightly  wrung  out,  so  as  to  deprive  it  of  an 
excess  of  moisture.  As  carbolic  acid  is  volatile,  the  whole  should  be  covered 
over  with  mackintosh,  or  with  gutta-percha  tissue  prepared  for  the  purpose. 
For  human  practice.  Lister  recommends  the  double  cyanide  of  mercury  and  zinc 
instead  of  iodoform,  and  as  a  covering,  takes,  say,  6  yards  of  unprepared 
absorbent  gauze  (to  be  obtained  from  any  chemist),  folds  it  lengthwise  in  eight 
layers,  and  soaks  it  thoroughly  in  the  carbolic  solution,  after  having  dusted 
dyed  double  cyanide  of  mercury  and  zinc  over  one  of  the  centre  pieces  of  the 
gauze.  He  then  rolls  up  the  eight  layers  of  gauze  together,  and  kneads  them 
with  the  fingers  for  a  minute  or  tw^o,  so  as  to  diffuse  the  salt  (to  an  amount  of 
about  i  oz.)  throughout  the  mass,  as  will  be  shown  by  the  colour.  This 
specially  prepared  dye  causes  the  cyanide  to  adhere  to  the  fabric. 

Owing  to  the  difficulty  of  keeping  dressings  on  a  horse,  and  to 
the  unfavourable  conditions  under  which  we  have  often  to  treat  the 
animal,  we  have,  as  a  rule,  instead  of  adopting  the  somewhat  ela- 
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borate  antiseptic  precautions  which  I  have  detailed,  in  the  preceding 
paragraphs,  to  content  ourselves  by  doing  the  best  we  can.  If  it 
be  not  practicable  to  cover  over  and  bandage  the  wound,  we  may 
apply  dry  tannoform  or  iodoform ;  dry  boric  acid ;  eucalyptus  oil 
in  which  as  much  iodoform  as  it  will  take  up,  has  been  dissolved ; 
plain  eucalyptus  oil;  or  burnt  alum.  If  the  wound  continues 
healthy  and  dry,  it  should  not  be  interfered  with;  but  if  matter 
(pus)  forms,  it  should  be  washed  two  or  three  times  a  day  and  an 
antiseptic  put  on.  My  own  practice  in  such  cases,  is  twice  or  thrice 
a  day,  to  wash  away  the  pus  with  warm  water  and  a  syringe, 
and  when  the  wound  is  clean,  or  as  clean  as  I  can  get  it,  to  wash 
it  over  with  a  solution  of  carbolic  acid,  creolin  or  chinosol  (in 
the  respective  strengths  mentioned  on  page  67);  finally  to  apply 
a  dry  dressing  of  tannoform,  or  a  saturated  solution  of  iodoform  in 
eucalyptus  oil. 

Supposing  that  after  the  operation  the  animal  has  to  be  "  turned 
out"  without  further  treatment,  I  would  recommend,  agreeably 
to  Lister's  advice,  that  the  wound  should  be  mopped  over  with  a 
solution  of  chloride  of  zinc  (40  grains  to  the  ounce  of  water),  and, 
if  circumstances  permitted,  covered  over  with  tannoform.  If,  owing 
to  the  position  of  the  part,  the  tannoform  could  not  be  used  in  a 
dry  state,  we  might  apply  a  saturated  solution  of  it  in  nielhylated 
spirits. 

In  the  event  of  our  having  none  of  the  foregoing  chemicals  at 
hand,  we  might  clean  our  instruments  by  scrubbing  them  with  a 
nail  brush,  and  keeping  them  in  boiling  water  for  five  minutes. 
Water  which  had  been  boiled,  and  then  allowed  to  cool,  might 
be  used  to  wash  the  part  before  employing  the  knife,  after 
cleaning  the  part  with  soap  and  warm  water.  The  hands  could 
be  cleansed  in  the  same  manner.  The  addition  of  a  teaspoonful  of 
common  salt  to  each  pint  of  water,  will  cause  that  fluid  to  acquire 
slight,  though  appreciable  antiseptic  properties.  The  towels  and 
cotton  cloths,  after  having  been  washed,  might  be  soaked  in  boiled 
water,  taken  out  and  dried  in  the  air,  and  the  wound  might  be  dusted 
over  with  burnt  alum  or  sulphur,  if  no  more  effective  antiseptic  be  at 
hand. 

General  Treatment  of  Wounds. 

1.  STOP  THE  BLEEDING.— There  is  rarely  much  difficulty  in 
doing  this,  if  the  bleeding  be  only  from  veins ;  water  at  a  tempera- 
ture of  from  120°  to  125°  F.,  slight  pressure,  or  the  application  of 
ice  or  snow  being  generally  sufficient.  We  can  know  that  an  artery 
is  cut,  by  the  bright  red  colour  of  the  blood,  and  by  the  manner  in 
which  it  jets  out.     We  should  try  to  pick  up  the  end  of  it  nearest 
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to  the  heart,  with  a  torsion  forceps,  draw  it  out,  and  give  it  about 
eight  half  twists,  so  as  to  form  a  twisted  coil  or  knob  that  will  aid 
in  securing  the  vessel.  If  a  ligature  be  used,  it  should  be  tied 
tightly  by  a  reef  knot  (Fig.  32),  with  thread :  silk  for  preference. 
We  may  then  pick  up  and  tie  the  other  end.  An  attempt  to  twist 
or  tie  should  always  be  made,  when  there  is  persistent  bleeding  in 
a  jet.  Bleeding  from  an  artery  may  be  often  stopped  by  getting 
hold  of  the  cut  end  from  which  blood  is  being  pumped  out,  with  the 
fingers,  and  exerting  pressure  on  it  for  a  few  minutes ;  or  by  keeping 
up  pressure  on  the  side  of  the  cut  end  with  the  finger,  or  a  pad 
(p.  66). 

"  Above  all,  the  surgeon  should  never  dread  haemorrhage,  nor  lose  his 
l)rcKence  of  mind  when  it  occurs.  If  recourse  be  had  to  proper  means,  it  can 
always  be,  at  least  temporarily,  arrested.  On  no  account  should  any  one 
who  pretends  to  the  character  of  a  surgeon,  employ  inefficient  means  to  stop 
it,  and  imagine  that  he  can,  by  covering  up  the  wound  with  rass,  handker- 
chiefs, &c.,  prevent  the  escape  of  blood.  These  procedures  only  bide  the  loss 
that  is  going  on,  and,  by  increasing  the  warmth  of  the  parts,  prevent  the 
contraction  of  the  vessels,  and  favour  the  continuance  of  the  bleeding.  Under 
all  circumstances,  therefore,  bleeding  wounds  s-hould  be  opened  up,  the 
cuagula  gently  removed  from  their  surface  by  means  of  a  piece  of  soft  sponge, 
or  a  stream  of  cold  water  and  the  part  well  cleaned.  In  this  way  you  look 
your  enemy  in  the  face  and  can  adopt  efficient  means  for  the  permanent  arrest 
of  the  haemorrhage"  (Ei'ichsen). 

2.  REMOVE  ALL  DIRT,  CLOTS  OF  BLOOD,  AND  OTHER 
FOREIGN  HATTERS.— We  may  do  this  by  gently  syringing  the 
part  with  recently  boiled  water  which  has  been  allowed  to  cool  to 
about  blood-heat ;  or,  preferably,  with  a  warm  antiseptic  solution, 
such  as  20  grains  of  chinosol,  or  half  an  ounce  of  creolin  or  carbolic 
acid  to  a  pint  of  water.  A  piece  of  antiseptic  cotton  wool,  or  a 
clean  cotton  rag  soaked  in  an  antiseptic  solution  should  be  used 
instead  of  a  sponge,  which  is  difficult  to  render  thoroughly  clean. 
We  should  avoid  touching  the  wound  more  than  is  absolutely  neces- 
sary. If  the  injury  be  superficial  and  the  parts  be  not  bruised,  we 
may  allow  the  blood  to  remain  on,  so  as  to  form  a  scab,  in  which 
case,  the  process  of  healing  will  be  greatly  facilitated  by  dusting 
the  wound  with  tannoform. 

3.  DESTROY  ANY  PUTREFACTIVE  GERMS  THAT  MAY  HAVE 
GAINED  ACCESS  TO  THE  WOUND,  by  the  application  of  an  anti- 
septic (p.  67). 

4.  BRING  THE  EDGES  OF  THE  WOUND  TOGETHER.— It  is 
best  in  most  cases,  to  bring  the  di\dded  surfaces  together,  as  soon 
as  possible  after  the  bleeding  has  ceased ;  or  if  by  bringing  them  to- 
gether and  applying  pressure,  we  can  stop  the  bleeding.  We  may, 
however,  have  to  leave  the  wound  open  for  a  few  hours,  especially 
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if  it  be  deep,  so  that  tlie  discharge  may  escape.  Before  closing  the 
wound,  we  should  wash  out,  with  an  antiseptic  solution  (p.  67), 
any  blood  clots  that  may  be  in  it ;  for  their  presence  would  inter- 
fere with  the  process  of  healing. 

The  edges  of  a  superficial  wound  may  be  kept  in  contact  by  strips 
of  ordinary  adhesive  plaster ;  or  of  cotton  cloth  covered  with  glue, 
or  saturated  with  collodion.  Shaving  the  hair  round  a  wound  is 
advisable,  as  it  will  help  to  keep  the  part  clean. 

Sutures  (stitches  for  drawing  together  the  edges  of  a  wound),  if 
possible,  should  be  dispensed  with ;  as  they  are  apt  to  blemish,  and 
are  not  very  successful  in  horse  practice :  a  fact  that  is  probably 
owing  to  the  difficulty  experienced  in  keeping  our  patients  at  rest. 
Silver,  or  annealed  iron  wire  of  different  sizes,  made  for  the  purpose, 
forms  a  good  general  suture  for  wounds,  especially  those  which  are 
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likely  to  gape.  They  keep  the  part  cleaner  and  they  can  be 
more  easily  tightened  or  loosened  than  silk  thread  or  horse-hair, 
either  of  which  may  be  made  germ-free  by  soaking  it  in  a  solu- 
tion of.  oai^lic  acid  in  water,  1  to  20,  for  a  quarter  of  an  hour. 
As  an  additional  precaution,  the  silk  thread  might  be  previously 
kept  in  boiling  water  for  a  few  minutes.  Prepared  catgut  may  be 
used  for  this  purpose.  Ordinary  catgut  is  difficult  to  make  free  from 
germs,  and  is  apt  to  dissolve  in  the  tissues  before  its  duties  are 
fulfilled.  The  causing  of  tension,  which,  if  continued,  is  certain  to 
give  rise  to,  or  to  increase  already  existing  inflammation,  and  the 
formation  of  centres  of  putrefaction  are  the  chief  objections  to  the 
employment  of  sutures.  We  should  avoid  bringing  the  edges  of 
the  wound  together,  if  by  doing  so,  the  divided  surfaces,  at  a 
lower  depth,  will  be  liable  to  "  bag  out,"  and  thus  to  form  a  pouch 
for  the  accumulation  of  discharges. 

The  two  kinds  of  stitching  usually  employed  are  the  interrupted 
and  the  twisted  suture.     Each  stitch  of  the  former  is  complete  in 
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itself.     The  latter  consists  of  a  curved  pin  which  is  kept  in  position 
by  thread  twisted  between  the  two  ends  in  a  figure  of  8. 

In  making  the  stitches,  the  edges  of  the  wound  should  be  accu- 
rately brought  together,  in  the  natural  position  of  the  parts ;  care 
being  taken  to  avoid  any  incurling  of  the  skin.  The  wire,  pin, 
carbolised  catgut,  or  thread,  as  the  case  may  be,  should,  with  the 
aid  of  a  pin  director  or  curved  needle,  be  passed  through  one  side, 
and  out  at  the  other.  The  sutures  should  be  about  half  an  inch 
from  each  edge,  about  an  inch  from  each  other,  and  should  go  deep 
enough  to  obtain  sufficient  hold.  While  this  is  being  done,  the  lips 
should  be  held  together  by  an  assistant.  "  The  general  rule  is  to 
tie  the  middle  stitch  first :  this,  however,  is  of  no  great  matter.  The 
chief  precaution  required  is  that  they  be  introduced  at  correspondent 
opposite  points,  so  that,  when  they  come  to  be  drawn  tight,  they 
meet  each  other  in  straight  or  parallel  lines,  and  confine  the  sides 
of  the  wound  evenly  and  uniformly  together,  without  wrinkling  the 
skin  or  giving  the  parts  any  harsh  or  unnatural  constraint  "  (Per- 
n'valiy  If  a  suture  be  found  to  cause  irritation,  it  should  be  at  once 
removed.  As  a  rule,  sutures  should  not  be  kept  in  a  wound  longer 
than  three  days.  If,  however,  the  suture  performs  a  useful  end,  and 
neither  gives  rise  to  irritation,  nor  becomes  putrid,  it  may  be  left 
undisturbed. 

5.  OBTAIN  REST.— This  may  be  done  by  slings,  splints,  ban- 
dages, tying  the  horse's  head  up,  the  administration  of  chloral 
hydrate  or  Indian  hemp,  or  even  by  applying  a  blister  near  a  joint 
so  as  to  prevent  movement. 

6.  DRESS  THE  WOUND.— Already  inflicted  wounds  should  be 
dressed  according  to  the  same  principles  as  those  of  operations  (p. 
69  et  8€q),  If  the  wound  is  suppurating — that  is,  if  pus  (matter) 
be  present  in  it — we  should  endeavour  to  clean  it  thoroughly  with 
warm  water;  disinfect  it  with  one  of  the  solutions  given  on  p.  67, 
and  then  apply  tannoform,  iodoform,  or  a  saturated  solution  of 
iodoform  in  eucalyptus  oil.  A  suppurating  wound  will  generally 
require  to  be  dressed  a  couple  of  times  a  day.  If  bacteria  have  not 
gained  entrance  into  the  wound,  our  interference  should  be  limited 
to  guarding  it  against  their  invasion.  In  this  case,  the  antiseptic 
employed  should  not  be  stronger  than  carbolic  acid  or  creolin  J  oz. 
to  the  pint  of  water ;  a  saturated  solution  of  boric  acid  in  water ; 
or  tannoform.  After  covering  over  the  wound  with  five  or 
six  layers  of  antiseptic  cotton  wool,  it  may  be  left  untouched 
for  six  or  seven  days,  by  which  time  it  ought  to  have  healed  in  a 
perfectly  healthy  manner,  and  ought  to  require  no  further  special 
treatment.     After  having  dressed  the  wound  in  the  manner  de- 
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scribed,  we  may  get  it  to  heal  under  favourable  conditions,  even 
when  there  is  some  discharge,  by  placing  over  it  a  thick  covering 
of  antiseptic  wood-wool,  or  antiseptic  cotton-wool,  and  keeping  the 
entire  dressing  in  position  by  a  moderately  tight  bandage,  the  pres- 
sure of  which  will  aid  the  cure  by  tending  to  bring  the  edges  of  the 
wound  together.  A  good  result  can  be  expected  from  this  method 
only  when  the  antiseptic  material  is  sufficiently  thick  to  prevent 
the  discharge,  if  it  be  present,  from  soaking  through  and  thus  be- 
coming exposed  to  contamination  from  the  outside  air.  If  this 
occurs,  the  whole  of  the  dressing  should  be  removed,  and  fresh 
dressing  applied.  Before  the  days  of  antiseptic  surgery,  the  French 
surgeon  Gu^rin  practised  with  much  success  the  plan  of  applying 
evenly  distributed  pressure  on  wounds,  after  having  cleaned  and 
brought  the  divided  edges  together,  by  applying  over  the  part  a 
large  amount  of  cotton-wool,  and  then  putting  a  bandage  over  it. 
The  dressing  of  the  wound  with  iodoform,  and  the  substitution  of 
antiseptic  wood-wool  for  ordinary  cotton-wool,  are  valuable  im- 
provements on  Gii6rin's  method. 

If  we  cannot  obtain  antiseptic  cotton-wool,  we  may  content  our- 
selves with  covering  the  wounded  parts  with  iodoform,  tannoform, 
or  even  with  burnt  alum. 

Bandages  are  of  use  for  preserving  the  proper  position  of  the 
parts ;  but  care  should  be  taken  that  they  are  applied  evenly,  and 
not  too  tightly,  so  that  their  presence  may  not  give  rise  to  an  un- 
healthy condition  of  the  wound,  from  interference  with  the  circula- 
tion of  the  blood.  Evenly  distributed  pressure  (with,  for  instance, 
cotton  wadding,  see  page  45)  by  bandaging  below  a  wound  in  the 
legs,  often  produces  a  very  good  effect  by  preventing  stagnation  of 
blood  in  the  lower  part  of  the  limb,  through  which  the  blood  that 
nourishes  the  leg  has  to  pass  before  it  can  return  to  the  heart. 

If  the  pao-t  inflames,  the  sutures  and  bandages  should  be  removed, 
and  the  part  bathed  from  time  to  time  with  some  weak  antiseptic 
lotion  (p.  67). 

We  may  know  that  the  process  of  healing  is  not  going  on  in  the 
desired  manner,  if  we  observe  constitutional  disturbance  with  rise 
of  internal  temperature  (p.  681) ;  discharge  of  matter;  swelling  and 
unusual  heat  of  the  part ;  and  (which  is  a  ready  and  reliable  guide) 
a  mawkish  odour  about  the  dressings.  But  if  inflammation  does 
not  ensue  to  any  marked  extent,  the  wound  should  not  be  interfered 
with  by  fomentations,  or  lotions  of  any  kind. 

SECURE  DRAINAGE. — ^Drainage  is  necessary,  chiefly  to  remove 
putrid  matter,  and  to  prevent  the  wounded  surfaces  from  being  kept 
apart  by  the  accumulation  of  discharges,  etc.  The  free  escape  of 
such  matters  should  be  provided  for,  if  possible,  at  the  lowest  point, 
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by  an  ordinary  drainage  tube,  or,  as  suggested  by  Major  Blen- 
kinsop,  A.V.D.,  by  using  a  cord  of  six  or  seven  long  horsehairs  which 
have  been  soaked  for  say  half  an  hour  in  a  1  to  20  solution  of 
carbolic  acid  in  water.  This  cord  may  be  passed  through  the  wound 
as  a  seton. 

APPEARANCE  OF  WOUNDS.— We  may  assume  that  a  wound  is 
healthy  when  it  looks  like  a  clean  cut,  or,  as  if  a  piece  had  been 
cleanly  punched  out  of  the  flesh ;  unhealthy,  when  it  is  pale,  and 
covered  with  pus,  or  small  clots,  and  with  large,  soft  granulations ; 
inflamed  or  angry,  when  it  is  of  a  dark  red  colour  with  a  good  deal 
of  heat ;  and  indolent,  when  the  process  of  repair  appears  arrested, 
as  in  a  "sit-fast  "(p.  102). 

GENERAL  REMARKS. — Unhealthy  and  indolent  sores  and 
abscesses  are  best  treated,  by,  in  the  first  instance,  scraping  away 
the  pus-forming  substance  (granulating  tissue)  which  covers  or 
lines  them.  A  Volkmann's  spoon  id  an  admirable  instrument  for 
performing  this  necessary  operation,  after  which,  the  free  use  of 
turpentine  (p.  68)  or  other  suitable  antiseptic  would  be  advisable ; 
or  with  an  indolent  sore,  we  might  apply  a  hot  iron  over  its 
surface,  especially  When  its  sides  have  become  hardened,  and  have, 
to  a  certain  extent,  lost  their  vitality,  as  in  old  abscesses.  When 
the  wound  is  the  seat  of  some  noxious  growth,  as  in  "  bursatee  *' 
(p.  145),  we  should  render  it  healthy  by  the  free  use  of  the  knife. 

Inflamed  wounds  should  be  treated  by  continued  bathing  in,  or 
witlx,  warm  water,  or  by  poultices,  so  as  to  relieve  the  unusual 
tension,  soothe  the  irritation,  and  hasten  the  process  of  repair  by 
granulation.  In  all  cases  it  is  well  to  mix  an  antiseptic  (p.  67) 
through  a  poultice;  for,  if  this  is  not  done,  the  poultice  will  tend 
to  prevent  repair  by  encouraging  the  growth  of  bacteria. 

Punctured  wounds  are  the  most  dangerous  variety ;  as  the  undue 
retention  of  their  contents  is  apt  to  give  rise  to  serious  inflammation, 
and  to  grave  constitutional  disturbance,  from  the  absorption  of  pu- 
trid material.  We  may  place  under  this  heading,  deep-seated  wounds 
caused  by  the  opening  of  an  abscess.  As  a  rule,  the  contents  of  such 
wounds  should  be  syringed  out  three  or  four  times  a  day,  which  may 
be  done  at  first  with  lukewarm  water,  and  afterwards  with  a  weak 
antiseptic  solution  (p.  67).  For  this  purpose,  I  have  found  Read's 
clyster  pump  very  useful.  It  is  well  to  have  a  thin  bone  pipe 
(somewhat  similar  to  that  of  an  ear-syringe  and  about  4  inches 
long)  ready  for  use,  in  case  the  usual  enema  tube  is  too  large.  The 
drainage  of  tliese  wounds  shouJd  be  carefully  attended  to.  As  it 
is  very  diflicult  to  do  this  effectually  when  these  wounds  are  deep, 
we  can  rarely  hope  that  they  will  then,  especially  when  caused  by 
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an  accident,  heal  in  any  other  manner  than  by  granulation.  Hence 
in  these  cases,  the  free  escape  of  pna  should  be  provided  for,  by 
opening  out  the  wound,  if  practicable;  or  by  passing  a  seton 
through  it.  The  part  should  be  liberally  bathed  with  a  warm 
antiseptic  solution. 

If  a  sccib  whioh  has  formed  over  a  sore  be  wounded,  if  it  becomes 
loose  before  healing  is  complete,  or  if  fluctuation  can  be  detected 
under  it,  it  should  be  removed  by  poultices,  or  by  bathing  in  warm 
water,  in  order  to  allow  the  escape  of  pus,  and  the  exposed  surface 
should  be  treated  with  tannoform,  iodoform,  or  some  other  suitable 
antiseptic.  But  if  the  wound  imder  the  scab  be  healthy,  it  should 
on  no  account  be  interfered  with. 

In  the  early  stages  of  bruises^  we  may  often,  by  the  aid  of 
massage  (p.  664)  cause  absorption  of  the  fluid  which  gives  rise  to 
the  swelling,  and  thus  arrest  the  formation  of  pus ;  but  if  suppura- 
tion has  already  set  in,  we  must  give  vent  to  the  pus  by  the  knife 
without  delay ;  for  the  longer  it  remains,  the  greater  will  be  the 
destruction  of  the  healthy  tissue,  which  can  never  be  replaced 
except  by  grafting,  which  is  a  difficult  operation  to  perform  success- 
fully in  the  horse.  We  should  have  recourse  to  poultices  only 
when  the  exact  position  of  the  pus  is  doubtful.  That  being  deter- 
mined, the  knife  should  be  used. 

If  the  injury  be  accompanied  by  sympathetic  fever,  or  if  the  horse 
be  in  gross  condition,  he  should  be  put  on  bran  mashes,  and  may 
get  a  dose  of  aloes  or  Epsom  salts.  But  if  he  is  in  a  debilitated 
state,  his  strength  should  be  kept  up  by  liberal  feeding. 

Absoess. 

DEFINITION. — An  abscess  is  a  collection  of  pus  (p.  15)  enclosed 
within  some  portion  of  the  body. 

VARIETIES. — Abscesses  may  be  divided  into  two  kinds  :  acute, 
in  which  the  inflammation  is  actively  and  manifestly  at  work ;  and 
chronic,  in  which  the  process  of  the  formation  of  pus  proceeds 
slowly  and  without  marked  symptoms  of  heat  and  tenderness,  as 
in  ** bastard  strangles"  (p.  467). 

The  pus  in  an  abscess  may  become  circumscribed  in  a  sac,  or  may 
spread  indefinitely,  until  it  gains  an  exit,  or  until  it  meets  with  some 
effective  barrier.  In  the  former  case,  the  collection  of  pus  is  said 
to  be  a  circumscribed  abscess ;  in  the  latter,  a  diffuse  abscess.  An 
abscess  may  also  become  checked  in  its  development,  or  may  dry  up, 
and  after  undergoing  degeneration,  may  become  more  or  less  ab- 
sorbed without  further  trouble. 

I  shall  allude  later  on  ("  pyaemia,"  p.  632)  to  the  constitutional 
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disturbance  caused  by  the  absorption  of  pus,  or  of  the  products  of 
pus  cells,  into  the  circulation. 

SYMPTOMS. — The  local  symptoms  of  an  acute  circumscribed 
abscess  are  tenderness,  swelling,  heat,  throbbing,  and  "  pointing." 
When  pus  has  formed,  the  part,  which  was  abnormally  hard  during 
the  formation  of  the  abscess,  will  become  soft  to  the  touch,  and  may 
"  pit."  The  presence  of  a  chronic  abscess  may  become  apparent  by 
the  swelling  and  fluctuation  of  its  contents. 

The  symptoms  of  an  acute  diffuse  abscess  (diffuse  cellulitis)  some- 
what resemble  those  of  human  erysipelas.  I  have  seen  in  a  horse, 
several  deep-seated  abscesses  form  between  the  fore  limb  and  chest, 
in  the  arm-pit  and  underneath  the  lower  part  of  the  shoulder  blade ; 
the  cause  being  infection  after  firing  the  back  tendons  of  the  leg. 
The  first  symptoms  were  pain  and  throbbing  of  the  tissues  imme- 
diately above  the  abscess  which  was  in  course  of  formation,  and 
great  swelling  and  tenderness  of  the  leg  from  that  part  downwards. 
In  two  or  three  days  the  swollen  surface  was  doughy,  that  is,  it  left 
a  mark  similar  to  what  dough  would  do  if  pressed  upon  with  the 
finger.  But  there  was  no  pus  near  the  surface ;  for  when  the  skin, 
with  the  object  of  relieving  tension,  was  cut  through  with  the  knife 
at  various  parts,  the  wounds,  which  had  the  appearance  of  yellow, 
moist  cheese,  exuded  only  orange-ooloured  serum,  more  or  less  mixed 
with  blood.  The  swelling  of  the  limb  rapidly  became  enormously 
large  and  very  painful,  until  an  abscess  was  opened,  >^'lien  the 
swelling  soon  subsided,  only  to  re-appear  on  the  formation  of  the  . 
next  abscess. 

PRINCIPLES  OF  TREATMENT.— I  have  had  admirable  results  in  the 
treatment,  among  human  beings,  of  boils — especially,  those  of  undoubted 
parasitic  origin  in  India — by  the  frequent  (say  six  or  seven  times  a  dav) 
application  to  the  part,  of  eucalyptus  oil,  which,  when  used  early,  checks  the 
formation  of  pus,  seemingly  bv  acting  on  the  bacteria  which  accompany  it, 
with  the  result  that  instead  of  an  abscess  appearing,  little  or  no  pus  forms, 
and  the  part  soon  regains  its  normal  condition.  A  valuable  peculiarity  in 
eucalyptus  oil  is  that,  although  it  has  only  a  slightly  irritating  action  on  the 
skin,  it  has  a  powerfully  repressive  effect  on  bacteria.  We  all  know  that  a 
blister  appjed  over  a  superficial  abscess  which  is  forming,  stimulates  the  pait 
to  healthy  action.  I  think  we  may  go  further,  and  say  that  under  its  iuliu- 
ence  far  less  pus  becomes  accumulated  than  if  the  natural  course  of  the 
abscess  had  not  been  interfered  with,  or  if  the  part  had  been  poulticed  or 
fomented  with  warm  water,  either  of  which  processes  aid  the  aevelopmcnt 
of  pus.  As  the  presence  of  pus  favours  the  destruction  of  tissue,  and  may 
set  up  blood  poisoning,  we  should  try  t-o  prevent  it  forming ;  or,  if  this 
cannot  be  done,  we  should  try  to  remove  it  Exposing  a  tissue  in  which  pus 
is  forming  to  the  action  of  the  air  (in  other  words,  prematurely  opening  an 
abscess),  generally  gives  rise  to  unhealthy  action  in  the  part.  'Referring  to 
human  surgery,  "Watson  Cheyne  (Treves'  "System  of  Surgery")  advises: 
**  When  once  it  is  certain  or  probab'.e  that  pus  is  present,  means  must  be 
taken  to  open  the  abicess  without  further  delay,  and  to  provide  a  free  exit  for 
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the  pus.  There  is  uo  object  whatever  in  permitting  an  acute  abscess  to  go 
ou  till  it  reaches  the  skin.  To  do  so  is  simply  to  allow  the  formation  of  u 
much  larger  cavity,  and  the  consequent  destruction  or  interference  with  the 
tissues  ill  the  neighbourhood ;  and  if  it  should  happen  that  pus  is  nut  found 
on  making  the  incision  after  all,  the  best  thing  has  been  done  with  the  view 
of  cutting  the  inflammation  short."  But,  as  Cagny  and  Gobert  wisely 
remark,  *'  We  should  seize  the  proper  moment.  Too  much  haste  may  impede 
the  recovery,  and  sometimes  the  swelling  may  persist  after  the  incision  has 
been  made.  We  may  avoid  these  troubles  if  we  open  the  abscess  when  the 
fluctuation  can  be  felt  in  at  least  two-thirds  of  the  tumour.  There  are  cases 
when  it  should  be  opened  early,  as,  for  instance,  in  deep  abscesses  in  muscles 
and  near  joints,  and  especially^  when  there  is  danger  of  pressure  on  an  im- 
porUint  organ,  as  in  the  case  of  an  abscess  which  interferes  with  the  breath- 
ing." Agreeably  to  the  foregoing  remarks,  we  may  treat  abscesses  according 
to  the  following  principles :  check  the  formation  of  pus ;  remove  it  when  it 
has  formed ;  render  the  cavity  healthy ;  and  encourage  the  wound  to  heal. 

PRACTICAL  TREATMENT.— When  an  abscess  begins  to  form, 
we  may  try  to  check  its  development  by  the  frequent  application  of 
eucalyptus  oil,  oil  of  turpentine,  or  a  blister  of  biniodide  of 
mercury  ointment  (1  to  8).  If  pus  has  collected,  we  should,  if  prac- 
ticable, treat  the  abscess  under  as  strict  antiseptic  precautions  as 
we  are  able  to  adopt.  With  this  object,  we  may,  by  means  of  an 
aspirator,  remove  all  the  pus  by  alternately  withdrawing  fluid  and 
pumping  in  water ;  render  the  cavity  free  from  putridity  by  filling 
it  with  an  antiseptic  solution,  preferably,  one  of  hydrogen  peroxide 
(p.  67);  and  after  withdrawing  the  needle  of  the  aspirator,  cover 
the  part  with  five  or  six  layers  of  antiseptic  cotton  wool,  over  which 
gutta-percha  tissue  may  be  placed,  so  as  to  exclude  putrefactive 
germs.  This  dressing  may  be  kept  in  its  place  by  a  bandage. 
We  can  then  hope  that  the  part  will  heal  in  about  a  week's  time 
without  the  formation  of  any  more  pus.  An  aspirator  is  a  form  of 
syringe  or  pump,  provided  with  a  hollow  needle  by  means  of  which 
fluid  can  be  drawn  off  from  or  pumped  into  a  closed  cavity,  like  an 
abscess,  for  instance,  while  preserving  the  cavity  from  the 
admision  of  air.  If  we  have  neither  the  opportunity  nor  the  appli- 
ances for  treating  the  case  according  to  the  foregoing  model 
manner,  we  may  follow  it,  as  nearly  as  possible,  by  using  a  syringe 
instead  of  an  aspirator,  after  opening  the  abscess  with  the  knife. 
If  pus  continues  to  form,  though  in  decreased  amount,  we  may  have 
to  wash  out  the  cavity  by  injecting  the  antiseptic  solution  (which- 
ever one  we  use)  at  least  twice  a  day,  and  it  may  be  advisable  to  fill 
up  the  cavity  with  antiseptic  cottoii-wool,  which  should  be  changed 
each  time  the  injection  is  employed.  A  saturated  solution  of 
iodoform  in  ether  or  in  eucalyptus  oil  might  be  tried.  If  these 
means  be  not  sufticieut  to  ensure  drainage,  we  may  have  to  pass  a 
seton  through  the  lowest  point  at  which  fluid  collects.  Any  por- 
tions of  dead  bone  or  other  foreign  body  should  be  removed ;  for 
if  allowed  to  remain,  its  presence  will  probably  keep  the  part  in  a 
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suppurating  condition.  If  the  abscess  assumes  a  sluggish  course, 
It  will  generally  be  advisable  to  stimulate  it  by  a  biniodide  of 
mercury  blister  applied  to  the  skin  of  the  part. 

As  a  rule,  when  opening  an  abscess,  it  is  well  to  use  a  Symes' 
abscess  knife,  which  has  a  fine,  sharp  point,  and  curved  blade.  This 
knife  should  be  held  firmly  between  the  forefinger  and  thumb  at, 
say,  three-quarters  of  an  inch  from  its  point.  The  animal  being 
secured,  the  point  of  the  knife  is  driven  into  the  selected  part,  and 
the  cut  made.  If,  after  doing  this,  the  contents  of  the  abscess  do 
not  come  out,  we  may  give  them  vent  by  inserting  the  forefinger 
or  probe  into  the  wound  and  trying  by  its  means  to  give  a  passage 
to  the  imprisoned  fluid.  Either  an  ear  syringe  or  Read's  clyster 
pump,  fitted  with  a  thin  nozzle,  will  generally  be  useful  for  washing 
out  the  cavity  with  an  antiseptic  solution. 


Contusions  and  Bruises. 

A  contusion  is  an  injury,  due  to  external  violence,  of  parts  be- 
neath the  skin,  without  division  of  the  skin.  It  '^  may  be  looked 
upon  as  a  subcutaneous  wound  "  {Ericksen).  A  bruise,  which  is  a 
somewhat  vague  term,  may  be  regarded  as  a  superficial  contusion. 

For  practical  purposes  we  may  divide  contusions  into  two  kinds : 
(1)  those  in  which  there  is  effusion  beneath  the  skin,  without 
marked  injury  to  the  parts  beneath  it ;  and  (2)  those  in  which  the 
tissues  below  the  skin  are  more  or  less  severely  hurt.  In  a  contusion 
there  will  always  be  rupture  of  at  least  some  of  the  smaller  blood- 
vessels. Hence  the  effusion  or  swelling  will  consist  of  blood  as  well 
as  of  serum.  The  usual  causes  of  contusions  are  blows  and  un- 
equally distributed  and  prolonged  pressure. 

In  repair  of  a  contusion  we  may  have  absorption  of  the  effusion, 
the  formation  of  adhesions,  and  the  formation  of  pus,  either  simply 
or  combined.  In  all  cases  of  contusions,  hand-rubbing  (p.  654)  and 
evenly  distributed  pressure,  as,  for  instance,  with  cotton  wadding 
(p.  45),  act  weU.  In  mild  cases,  we  may  trust  to  stimulating  the 
superficial  ciroulation  to  remove  the  effusion,  by  rubbing  into  the 
part  with  the  hand  a  small  quantity  of  spirits,  such  as  brandy  or 
whisky.  If  we  think  that  such  simple  means  will  be  unavailing 
to  prevent  the  formation  of  pus,  it  will  be  well  to  oheck  the  process 
as  far  as  possible  by  the  application  of  an  antiseptic,  of  which  we 
have  an  admirable  example,  for  this  purpose,  in  eucalyptus  oil. 
Turpentine  wiU  act  probably  as  well;  but  it  produces  a  severer 
effect  on  the  skin.  The  well-known  action  which  counter-irritants, 
such  as  biniodide  of  mercury  in  the  form  of  ointment,  have  in 
aborting  or  in  staying  the  progress  of  abscesses,  is  probably  due 
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more  to  their  antiseptic  influence  than,  to  their  effect  in  Btimulating 
the  circulation.  It  is  manifest  that  considerations  of  work  will 
generally  have  their  weight  when  deciding  as  to  the  remedy.  For 
instance,  if  we  are  anxious  not  to  put  on  the  sick  list  a  horse  which 
is  suffering  from  a  recently  inflicted  contusion  on  the  withers, 
owing  to  an  ill-fitting  saddle,  we  would  naturally  bo  inclined  to  try 
the  effect  of  friction  with  spirits,  rather  than  that  of  an  agent  which 
would  more  or  less  blister  the  skin. 

If  pus  forms,  we  should  give  it  vent  with  the  knife,  and  should 
treat  the  injury  as  an  open  abscess.  Bathing  and  fomenting 
the  part  with  warm  water  should  not  as  a  rule  be  employed  in  the 
early  stages  of  contusions;  as  these  operations  encourage  the  for- 
mation of  pus. 

We  have  familiar  instances  of  contusions  in  enlarged  knees,  and 
bumps  on  shins  and  fetlocks  from  knocks  when  jumping  timber  out 
hunting ;  in  swollen  withers  from  pressure  of  the  gullet  plate  of  the 
saddle ;  in  capped  hocks  from  kicking ;  and  in  capped  elbows  from 
pressure  of  the  heels  of  the  shoes.  It  is  evident  that  when  removal 
of  the  cause  is  possible,  it  is  the  best  treatment. 

Oirer-reaohes. 

An  over-reach  is  a  wound  or  bruise  caused  by  a  hind  shoe  or  hind 
hoof  striking  a  fore  leg.  In  the  shod  horse,  it  is  generally  inflicted 
by  the  inrer  edge  of  the  toe  of  the  hind  shoe;  and  the  wound  will 
then,  as  a  rule,  take  the  form  of  a  flap.  In  exceptional  cases,  par- 
ticularly when  leaping,  it  may  be  made  by  the  front  part  of  the  toe 
of  the  shoe,  in  which  event,  it  will  almost  always  occur  above  the 
fetlock. 

The  seat  of  injury  is  usually  (a)  on  the  soft  horn  just  above  the 
heels ;  (b)  on  the  coronet  a  little  in  front  of  the  heels,  that  is  to  say, 
on  the  rear  portion  of  the  inside  or  outside  quarter ;  or  (c)  on  the 
back  tendons. 

If  we  study  the  illustrations  in  the  chapter  on  the  paces  in  "  Points 
of  the  Horse,"  we  shall  see  that  in  the  canter  or  gallop  an  over-reach 
can  occur,  under  ordinary  conditions,  only  on  the  leading  fore  leg. 
In  the  leap,  also,  this  leg,  as  shown  in  the  same  book,  is  far  more 
liable  to  this  injury  than  the  non-leading  leg;  as,  in  almost  all 
cases,  it  is  the  one  which,  on  landing,  is  the  first  to  be  brought 
down,  and  which  has  to  bear  the  w^hole  weight  of  the  body,  until 
the  other  fore  leg  is  carried  beyond  it  and  placed  on  the  ground. 
The  walk  and  the  amble  are  the  paces  at  which  the  horse  is,  mani- 
festly, least  liable  to  over-reach.  In  the  trot,  both  fore  legs  are 
equally  liable  to  injury  from  a  hind  one.  Unless  in  the  case  of  a 
horse  being  thrown  off  his  balance,  the  hind  foot  which  inflicts  the 
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injury,  will  always  be  rhe  one  on  the  same  side  as  the  wounded 
leg.  From  the* foregoing  considerations,  we  may  see  that  when  an 
over-reach  occurs,  it  will  have  been  caused  by  the  injured  fore  leg 
not  having  been  lifted  off  the  ground  in  time  to  make  way  for  the 
hind  leg  which  followed  it.  Hence,  this  accident  is  usually  brought 
about  by  some  mechanical  impediment — such  as  that  caused  by 
stepping  on  soft,  irregular,  or  slippery  ground — or  by  weakness  or 
inability  on  the  part  of  the  horse. 


Fig.  ^2- — Black  well's  india-rul)l>er 
guard  to  prevent  over-reaching 
and  brushing  on  the  coronet. 


Preventive  measures  may  be  employed  by  regulating  the  move- 
ments of  the  horse,  or  by  adopting  mechanical  precautions. 

Under  the  first  heading,  our  care,  as  a  rule,  should  naturally  bo 
to  teach  the  horse  to  carry  himself  during  movement,  in  such  a  way 
that  more  or  less  of  the  weight  on  his  forehand  will  be  transferred 
to  his  hind  quarters;  in  other  words,  to  "lighten"  his  forehand, 
so  as  to  make  him  readily  lift  his  fore  legs  out  of  the  way  of  the 
hind  ones.  The  methods  to  attain  this  end  are  described  in  "  Illus- 
trated Horsebreaking,"  and  consist  in  making  the  animal  rein- 
back,  circle,  change  his  leg,  and  perform  other  school  movements 
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in  a  "  collected  "  manner,  both  with  the  "  long  reins "  and  when 
mounted.  We  should  carry  out  the  same  principle  when  riding  or 
driving  the  animal.  In  this  endeavour,  we  should  stimulate  him  to 
go  on,  and  at  the  same  time  hold  him  in,  so  that  the  movements  of 
his  fore  legs  being  checked  in  a  forward  direction,  will  be  increased 
in  un  upward  one. 

As  precautions  in  shoeing^  we  may  get  the  inner  edges  of  the  hind 
shoes,  at  the  toes  on  the  ground  surface,  bevelled  off ;  and  the  hind 
toes  made  "  square  "  by  putting  square-toed  shoes,  with  side  clips, 
on  the  hind  hoofs,  the  toes  of  which  are  then  rasped  flush  with  the 
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Fig.  34. — Over-reaching  boots  on  horse. 


toes  of  the  shoes.  Many  American  authorities  recommend  for 
trotters  that  over-reach,  the  use  of  heavier  shoes  in  front  than 
behind,  say,  ones  of  14  oz.  and  6  oz.  respectively.  Their  employ- 
ment often  improves  the  action  so  much,  that  ordinary  shoes  can 
be  resumed  later  on.  BlaokwelFs  india-rubber  guards  (Fig.  33), 
which  are  made  to  encircle  the  pastern  and  hang  down  over  the 
part  liable  to  injury,  are  very  useful  for  preventing  over-reaching 
on  the  heels.  The  emplovment  of  bandages  or  boots  is  self- 
suggestive  to  every  careful  horseman,  when  practising  a  horse 
at  jumping  water,  especially  if  the  ground  on  the  landing  side 
is  soft.  For  this  purpose  a  good  pattern  of  strong  leather  boot, 
which  should  be  lined  with  cloth,  is  shown  in  Figs.  34  and  35. 
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TREATMENT.— If  the  wound  be  just  above  the  heels,  our  chief 
object  will  be  to  prevent  moisture  getting  on  the  part,  which  is  so 
akin  to  horn  that  the  action  of  water  on  it  would  tend  to  decompose 
it.  Hence,  we  should  remove  any  jagged  ends  that  may  be  present, 
as  the  fluid  resulting  from  their  decomposition  would  irritate  the 
wound ;  and  we  may  apply  tincture  of  myrrh,  tincture  of  arnica,  or 
the  carbolic  and  camphor  application  given  on  page  69.  The 
spirit  contained  in  these  agents,  will,  on  evaporating,  leave  a  resin^ 
ous  covering  which  will  exclude  damp,  and  will  also  stimulate  and 
dry  up  the  cut.  If  these  applications  be  not  at  hand,  we  may  use 
a  saturated  solution  of  camphor  in  turpentiae,  turpentine  (p.  68), 
or  ordinary  spirits.  The  part  should  be  kept  dry  and  should  not  be 
washed.  When  the  over-reach  is  just  above  the  heels,  the  horn 
which  is  immediately  below  the  wound,  should  be  pared  thin,  so  as 
"  to  allow  it  to  expand  to  the  swelling  which  occurs  in  the  injured 


^  'S-  35- — Outside  view  of  over-reaching  boots. 

parts  "  {Fleming).  If  the  heels  be  much  bruised,  the  injury  may 
be  bathed  in  warm  water  or  poulticed  for  a  short  time. 

If  the  coronet  on  one  of  the  quarters  of  the  foot  be  wounded, 
there  will  generally  be  separation,  to  the  depth,  perhaps,  of  half  an 
inch,  of  the  horn  of  the  hoof  from  the  coronet  immediately  below 
the  injury,  in  which  case,  the  whole  of  the  separated  horn  should 
be  removed,  as  in  Fig.  36,  by  the  "  drawing  knife,"  so  that  any 
discharge  there  may  be  from  the  wound  may  not  collect  in  the 
recess  thus  formed,  and,  also,  that  the  edge  of  horn  thus  left,  may 
not  press  upon  and  irritate  the  wounded  tissue,  when,  as  a  conse- 
quence of  inflammation,  it  will  have  become  swollen.  In  any  case, 
I  think  it  well  to  pare  away  the  horn  below  the  injured  coronet.  The 
wound  itself  may  be  treated  in  the  same  manner  as  that  described 
in  the  preceding  paragraph. 

When  an  over-reach  is  on  the  back  tendons,  the  injury  may  be 
conflned  to  the  skin,  or  may  also  involve,  more  or  less  seriously, 
the  tendons  themselves,  in  which  case  the  usefulness  of  the  animal 
mny  be  permanently  impaired.     The  treatment  will  here  be  that 
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of  a  wound,  with  special  attention  to  the  preservation  of  tissue ; 
hence  the  process  of  suppuration  should  be  checked  as  much  as  prac- 
ticable. Unless  dirt  is  seen  to  have  gained  entrance  into  the  wound, 
I  would  advise  that  the  part  should  not  be  washed.  If  bathing  be 
imperative,  it  would  be  well  to  use  one  of  the  antiseptic  solutions 
given  on  p.  67.     I  do  not  see  any  good  in  using  sutures  (stitches). 


Fig.   36. — Removal  of  horn  near  coronet,  after  over- 
reach on  quarter  of  hoof. 

A  high-heeled  shoe  (Fig.  4,  p.  27)  will  be  useful  for  keeping  the 
back  tendons  at  rest.  If  the  wound  be  very  serious,  the  animal 
may  be  put  in  slings  and  may  be  bedded  down  with  sawdust,  so 
that  he  may  readily  place  his  foot  in  any  easy  position.  In  treat- 
ing the  wound,  I  like  to  freely  dust  it  over  with  tannoform  or 
iodoform;  cover  it  with  four  or  five  thicknesses  of  antiseptic  cotton 
wool;  and  apply  cotton  wadding  and  a  calico  bandage,  as  in  a 
case  of  sprain  (p.  45),  with  evenly  distributed  and  judiciously 
regulated  pressure.     No  possible  harm  can  ensue  from  the  presence 
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of  the  cotton  wadding  bandage  unless  it  be  put  on  too  tightly, 
or  unless  the  resulting  pressure  be  unevenly  distributed.  Either 
of  these  untoward  consequences  will  be  apparent  after  a  few  hours, 
by  the  fact  of  the  heat  and  swelling  of  the  part  becoming  greater 
than  what  would  be  due  to  the  ordinary  course  of  inflammation. 
If  such  signs  of  irritation  become  manifest,  the  bandage  should  be 
altogether  removed,  or  re-applied  in  a  proper  manner.  Supposing 
that  all  goes  well,  the  calico  bandage  and  the  cotton  wadding  may 
be  taken  oflF  after  twenty-four  hours.  If  the  antiseptic  cotton  wool 
which  was  applied  to  the  wound  be  found  to  be  dry  and  sweet 
smelling,  we  should  again  put  on  the  wadding  and  bandage. 
The  wound  may  be  thus  examined  once  a  day.  After,  say, 
five  days,  or  if  there  be  oozing  or  bad  smell  from  the  wound,  the 
antiseptic  cotton  wool  should  be  removed  by  gentle  bathing  with 
tepid  water ;  tannof orm  may  be  again  dusted  over  it ;  and  the  anti- 
septic cotton  wool  re-applied  and  kept  in  position  by  a  suitable 
bandage.  If  the  wound  still  continues  to  suppurate,  it  may  be  ren- 
dered healthy  by  the  application,  say,  twice  a  day,  of  a  10  per 
cent,  solution  of  hydrogen  peroxide  (p.  67),  a  little  turpentine  (p. 
68)  saturated  solution  of  camphor  in  turpentine,  burnt  alum, 
or  some  other  suitable  agent.  If  a  scab  forms  and  if  pus  appears 
underneath  it,  the  scab  should  be  removed  by  bathing  with  tepid 
water,  or  it  may  be  gently  picked  off,  and  the  part  stimulated  by 
one  of  the  applications  just  mentioned.  If  the  treatment  which 
I  have  indicated  cannot  be  followed  out  in  its  entirety,  it  can  be 
modified  according  to  the  principles  laid  down  in  pages  71  to  77. 
As  soon  as  the  horse  can  be  walked  without  his  showing  any  marked 
symptoms  of  lameness,  I  think  it  well  to  begin  to  exercise  him  with 
every  proper  precaution,  so  that  adhesions  may  not  be  allowed  to 
form  to  an  extent  that  would  interfere  with  his  usefulness.  If  the 
injury  be  on  the  off  fore,  it  is  well  to  give  him  his  exercise  in  a  circle 
to  the  left,  and  vice  versd;  for  by  doing  so,  we  shall,  as  much  ab 
possible,  keep  the  weight  off  the  bad  leg.  During  recovery  after 
a  severe  blow  on  the  back  tendons,  we  should  be  very  careful  not 
to  allow  the  horse  to  lead  with  the  injured  leg,  in  the  cantor  or 
gallop;  for  not  only  would  it,  when  leading,  have  to  bear  more 
weight  than  the  non-leading  fore  leg,  but  in  its  weakened  condition, 
it  will  also  be  less  able  than  before  to  get  out  of  the  way  of  the  hind 
foot  on  the  same  side.  Properly  applied  pressure,  as  with  a  cotton 
wadding  bandage  (p.  45),  is  invaluable  in  the  treatment  of  this  acci- 
dent, not  only  for  reducing  swelling  and  for  bringing  the  divided 
parts  into  contact,  but  also  for  causing  the  wound  to  take  on 
healthy  action. 
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Brushing 

is  caused  by  the  outer  edge  of  the  inner  quarter  of  a  shoe,  or,  some- 
times, by  the  rough  clenches  of  its  nails,  wounding  the  opposite 
leg,  generally  on  the  fetlock.  Sometimes  the  injury  is  inflicted 
higher  up ;  or  on  the  coronet ;  or  even  on  the  hoof.  Owing  to  its 
retired  position,  the  pastern  is  seldom  hurt  in  this  manner. 

It  may  be  due  to  weakness,  in  which  case,  with  increased  strength, 
the  habit  frequently  leaves  the  animal;  to  fatigue;  to  defective 
conformation,  especially  when  the  horse  "  turns  out  his  toes ;  "  to 
the  fact  of  the  outer  portion  of  the  foot  being  higher  than  the  inner, 
an  arrangement  which  will  cause  the  fetlock  joint  to  be  inclined 
inwards;  to  the  irritating  presence  of  mange  insects  {symhiotes, 
p.  136),  which  prompts  the  animal  to  hit  and  scratch  his  legs ;  etc. 

PREVENTIVE  MEASURES.— When  brushing  is  caused  by  the 
fact  of  a  horse  turning  out  his  toes,  lowering  the  wall  of  the  outside 
portion  of  the  foot  which  gets  hit,  will  generally  serve  to  remove 
the  fetlock  out  of  the  line  in  which  the  offending  foot  moves,  and 
is,  I  have  found,  a  better  plan  than  thickening  the  inside  half 
of  the  shoe.  The  wall  of  the  foot  which  inflicts  the  wound 
should  not  be  thinned  by  rasping,  which  would  weaken  a  part 
that  is  intended  to  bear  weight.  Lowering  the  toes  of  the  hoof, 
and  leaving  the  heels  alone,  so  as  to  make  tl^e  foot  more  up- 
right, will  also  help  as  a  rule  to  prevent  brushing.  With  this 
object  in  view,  the  horse  may  have  to  be  shod,  or  his  shoes  re- 
moved, once  every  three  weeks.  Horses  will  rarely  brush,  if 
allowed  to  go  bare-foot,  or  if  shod  with  light  tips. 

If  these  measures  do  not  succeed,  a  boot  somewhat  similar  to  an 
over-reaching  boot  (Figs.  34  and  36),  but  shorter  and  made  so  as  to 
specially  protect  the  fetlock  joint,  or  a  thick  india-rubber  ring  may 
be  worn.  A  guard  may  be  constructed  out  of  a  bit  of  woollen  cloth 
about  a  foot  broad,  with  a  piece  of  tape  sewn  on  to  it  and  placed  in 
the  direction  of  its  length.  Two  or  three  turns  are  taken  round  the 
fetlock  and  leg,  care  being  observed  to  keep  all  the  turns  on  tlie 
same  level.  The  tape  is  now  passed  round  the  leg  and  tied  in  a  knot 
(Fig.  37),  and  the  upper  part  of  the  cloth  is  turned  over  the  lower 
half,  so  as  to  form  an  efficient  boot  (Fig.  38).  The  tape  should  be 
attached  nearer  to  the  lower  edge  of  the  cloth  than  to  the  upper 
edge,  so  that  when  the  cloth  is  turned  down,  its  two  edges  may  be  on 
the  same  level.  The  use  of  this  cloth  boot  should  only  be  a  tem- 
porary measure ;  for  the  pressure  of  the  tape,  if  continued,  will  be 
apt  to  leave  a  mark  on  the  hair.  BlackwelFs  guards  (Fig.  33)  are 
very  useful  with  horses  which  brush  on  the  coronet. 
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When  brushing  is  due  to  bad  shoeing,  or  to  the  presence  of 
mange  insects,  removal  of  the  cause  will  be  the  best  preventive 
measui'o. 

Tl^EATMENT. — In  slight  cases,  the  application  of  seme  anti- 
septic dressing  (p.  67)  will  be  sufficient;  but  if  the  wound  be  in- 
flicted on  a  previous  "  brush,"  the  part  should  be  poulticed  until  the 
scab  comes  off,  and  then  treated  with  an  antiseptic,  such  as  tauno- 
form,  iodoform,  friars'  balsam,  eucalyptus  oil,  or  the  carbolic  acid 
and  camphor  application  given  on  page  69.  The  same  course 
should  be  observed  when  much  inflammation  is  present. 

Speedy  Cutting 

is  the  act  done  by  a  horse  when  he  wounds  the  inside  of  one  leg, 
near  the  knee,  or  hock,  by,  respectively,  the  other  fore  or  hind 
foot.  In  the  vast  majority  of  cases,  the  injury  is  inflicted  on  a  fore 
leg;  although  I  have  known  horses  speedy  cut  on  both  hind  legs 
just  below  the  hocks.  Some  make  a  compromise  between  brushing 
and  speedy  cutting  by  hitting  themselves  on  the  side  of  the  cannon 
bone  midway  between  the  knee  and  the  fetlock. 

The  term  "  interfering  "  is  sometimes  applied  to  both  brushing 
and  speedy  cutting. 

The  seat  of  the  injury  is  generally  a  little  below  the  knee ;  al- 
though it  may  be  just  above  it  on  the  internal  lateral  prominence 
of  the  lower  extremity  of  the  bone  of  the  fore-arm  (the  radius). 
These  lateral  processes  are  particularly  prominent  in  blood  horses. 
Their  office  is  to  give  attachment  to  the  lateral  ligaments  of  the 
knee  joint.  Speedy  cutting  is  generally  met  with  among  well-bred 
animals  with  free  action.  The  wound  is  usually  inflicted  in  the 
gallop,  or  when  the  horse  is  dancing  about  from  restlessness. 
Horses  which  turn  their  toes  out,  are  particularly  prone  to  speedy 
cutting  as  well  as  to  brushing  (see  remarks  under  that  heading). 
I  have  seen  a  case  in  wliich  the  liability  to  speedy  cutting  was  due 
to  a  "  knock-kneed "  condition  of  the  affected  limb,  which, 
naturally,  brought  it  into  the  line  of  action  of  the  opposite  foot. 
As  the  toes  were  not  turned  out,  I  had  no  remedy  to  suggest,  except 
that  the  animal  should  not  be  used  at  fast  paces.  Horses,  as  a  rule, 
do  not  speedy  cut  in  the  gallop,  until  they  begin  to  tire. 

Before  purchasing  a  horse  which  we  may  require  for  fast  work, 
we  should  examine  its  legs  to  see  if  there  be  the  marks  of  old  speedy 
cuts,  and  also  whether  there  be  any  signs — as,  for  instance,  the  hair 
being  rubbed — of  the  animal  having  worn  a  speedy  cutting  boot. 
A  bony  deposit  of  more  or  less  extent  will  often  be  found  on  and 
around  the  spot  at  which  a  previous  speedy  cut  has  occurred. 

Speedy  cutting  is  not  only  a  cause  of  disfigurement;  but  is  also 
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extremely  dangerous  to  the  rider,  especially  when  jumping,  and 
should  consequently  be  a  disqualification,  as  a  rule,  to  a  hunter ; 
although  a  chaser  which  is  liable  to  hit  himself  in  this  manner, 
may  be  got  to  do  his  work  by  the  aid  of  boots,  without  accident. 
Tlie  preventive  measures  are  of  a  nature  similar  to  those  for  brush- 
ing. The  speedy-cutting  boot  should  come  high  up  on  the  side  of 
the  knee,  if  the  defective  action  is  in  front,  which  is  almost  always 
the  case  in  animals  given  to  this  fault ;  for  the  bony  prominences  at 
the  inside  of  the  knee  may  get  hit  with  disastrous  results  to  the 
animal  or  its  rider,  or  to  both.     The  boot  should  be  of  fairly  stout 


^  *gs.  37  and  38.  -Cloth  boot  lo  prevent  brushing. 


leather,  and  lined  with  some  soft  material,  such  as  felt,  to  take  off 
the  jar  of  the  blow.  Much  can  be  done  in  checking  the  tendency 
to  speedy  cut,  by  good  breaking  and  capable  riding,  so  as  to  make 
the  horse  move  in  a  well  collected  manner.  Sometimes,  removing 
the  shoe  and  adjusting  the  "  bearing "  surface,  s^,  every  three 
weeks,  will  prevent  this  injury.  Lacombe's  pad  (sold  by  Willows, 
Francis  and  Butler)  acts  well  with  horses  which  are  liable  to  speedy 
cut  and  brush,  as  it  can  be  made  to  cover  the  portion  of  the  shoe 
that  inflicts  the  blow. 

Young  horses  which  speedy  cut  may  subsequently  abandon  the 
habit  as  they  grow  older  and  stronger. 

SYMPTOMS. — ^Heat,  swelling,  with  more  or  less  fever  and  pain. 
In  two  or  three  days  an  abscess  may  appear.  Sometimes,  the  part 
is  wounded  rather  than  bruised. 
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TREATMENT. — If  pus  be  present,  free  vent  should  be  given  to 
it  hy  the  knife,  and  the  part  bathed  and  afterwards  treated  with 
an  antiseptic  (p.  67).  In  the  case  of  a  severe  blow  which  we  may 
expect  will  be  followed  by  an  abscess,  it  is  well  to  ^ve  at  first  a 
purgative;  to  keep  the  animal  on  laxative  food  (unless  he  is  in  a 
debilitated  state);  and  to  foment  the  part  with  warm  water  re- 
peatedly before  opening.  If,  after  some  days,  when  all  heat  and 
inflammation  have  ceased,  we  find  that  the  swelling  feels  as  if  it 
contains  fluid,  we  should  open  it  by  a  horizontal  incision  at  its 
lowest  point — so  as  to  allow  the  hair  to  grow  over  the  subsequent 
scar — then  apply  an  antiseptic  (tannoform,  for  instance),  and  ban- 
dage with  cotton  wadding  as  in  sprain  (p.  45),  so  as  to  induce 
absorption  by  pressure.  Sometimes,  even  after  the  sac  has  been 
opened,  it  becomes  hard  from  the  exudation  becoming  organised. 
In  order  to  break  up  this  deposit,  we  may  determine  an  inoreased 
supply  of  blood  to  the  part  by  repeatedly  blistering  it  with  biniodide 
of  mercury  ointment  (1  to  8  of  lard).  A  seton  is  not  admissible, 
for  it  is  liable  to  thicken  the  skin  and  thus  leave  a  blemish. 

Legal  Aspect  of  Cutting. 

Under  this  heading  I  wish  to  include  speedy  cutting,  brushing, 
tread,  interfering,  and  over-reaching.  The  case  of  Dickinson  v. 
Follett,  Exeter,  26th  July,  1833  ("Moody  and  Robinson's  Reports," 
vol.  2,  p.  299)  is  the  only  one  I  can  find  on  this  point,  and  is  as 
follows  : — "  The  warranty  was  admitted.  The  horse  had  been  kept 
and  used  by  the  plaintiff  as  a  carriage  horse  (for  which  purpose  he 
was  bought)  about  a  month,  and  was  then  tendered  to  be  returned 
as  unsound.  It  was  admitted  that  the  horse  was  unsound  at  that 
time,  but  there  was  conflicting  evidence  whether  the  unsoundness 
existed  at  the  time  of  the  sale,  or  whether  it  arose  from  some  sub- 
sequent cause ;  and,  on  the  other  hand,  a  veterinary  surgeon,  called 
for  the  defendant,  after  giving  his  opinion  that  the  lameness  arose 
from  a  recent  injury,  stated  also,  that  the  horse  was  so  ill-formed, 
from  turning  out  one  of  its  fore  legs,  as  to  be  incapable  of  work 
to  any  extent  without  cutting,  so  as  to  produce  lameness. 

"  Follett,  in  his  reply,  contended,  that  at  all  events  the  horse  was 
unsound  from  this  malformation;  that  a  horse  so  ill-formed  as  to 
be  incapable  of  the  ordinary  usefulness  of  a  horse  was  unsound. 

"  Anderson,  J.,  in  summing  up,  said  that  the  horse  could  not  be 
unsound  in  law,  merely  from  badness  of  shape.  As  long  as  he  was 
uninjured,  he  must  be  considered  sound.  When  the  injury  is  pro- 
duced by  the  badness  of  his  action,  that  injury  constitutes  the  un- 
soundness. His  lordship  then  put  the  other  parts  of  the  case  to 
the  jury,  who  found  a  verdict  for  the  defendant." 
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Although  the  foregoing  dictum  appears  to  settle  the  subject  of 
"  cutting  "  in  a  clearly  defined  manner,  still,  if  we  take  into  con- 
sideration the  more  recent  rulings  on  Ilolyday  v.  Morgan,  2nd 
Nov.,  1858  ("  Law  Journal,"  vol.  28,  part  2,  p.  9,  New  Series)  and 
Coates  V.  Stephens  ("  Moody  and  Robinson's  Reports,"  vol.  2,  p. 
158),  we  must  admit  that  a  horse  should  be  regarded  as  unsound,  if 
he  is  less  than  reasonably  fit  for  immediate  use,  for  instance,  on  ac- 
count of  his  habit  of  cutting.  This  would  especially  apply  to  horses 
required  for  cross-country  work,  at  which,  animals  given  to  the 
fault  in  question  might  be  most  dangerous  to  ride.  Besides, 
I  hardly  think  that  a  horse  which  required  the  employment  of 
special  precautions,  such  as  a  peculiar  method  of  shoeing,  or  the 
wearing  of  "  boots  "  to  prevent  him  from  cutting  himself,  could  be 
deemed  sound.  I  would  therefore,  in  my  capacity  of  veterinary 
surgeon,  pass,  as  sound,  a  horse  which  had  marks  of  cutting,  only 
after  finding  that  he  did  not  "  cut "  during  a  searching  trial,  such 
as  a  day's  hunting,  or  a  fairly  long  day's  journey. 

Wounds  on  or  near  Joints. 

The  great  danger  to  be  feared  from  these  wounds,  is  the  formation 
of  open  joint,  which  is  one  of  the  most  serious  accidents  that  can 
ha])pen  to  a  horse ;  for  the  sufferer  is  apt  to  die  from  the  ensuing 
constitutional  disturbance,  and  even  if  he  recovers,  there  is  a  strong 
probability  that  he  will  have  a  permanently  stiff  joint. 

These  injuries  usually  occur  on  the  knee,  fetlock,  or  hock,  and 
are  generally  caused  by  falls,  kicks,  or  by  inexperienced  persons 
probing  about  a  joint  which  has  been  hurt.  No  unnecessary  probing 
of  a  wound  near  a  joint,  should  be  allowed  on  any  account ;  for  even 
a  very  slight  extension  of  the  wound  may  open  the  joint. 

SYMPTOMS. — If  the  joint  has  not  been  opened  or  severely  in- 
jured, the  wound  will  have  an  ordinary  appearance,  except  that 
there  may  be  a  flow  of  synovia  (joint  oil),  which  may  take  place 
from  wounded  synovial  sacs  without  the  joint  having  been  pene- 
trated. In  a  case  of  inflamed  open  joint,  the  discharge  becomes 
more  and  more  unhealthy,  until  at  last,  it  becomes  mixed  with 
matter  (pus)  and  blood,  and  assumes  a  foetid  odour.  After 
two  or  three  days,  the  joint  swells,  and  becomes  very  painful, 
and  high  fever  sets  in.  In  unfavourable  cases,  the  animal  dies  from 
exhaustion,  or  at  best,  recovers  with  a  permanently  stiff  joint. 

The  special  liability  of  a  joint  to  suffer  irreparable  injury  from  the  forma- 
tion of  pus  in  it  is  due  (1)  to  the  difficulty  of  effectively  draining  the 
cavity ;  and  (2)  to  the  fact  that,  to  work  properly,  tlie  articular  ^u^faces 
(p.  269)  must  be  ab'jolutely  smooth  and  their  lubricating  apparatus  in  perfect 
order ;  failure  in  this  mechanism  being  productive  of  disforganising  changes 
and  chronic  lamenesp.  The  smallest  opening  which  will  admit  air,  or  worse 
Ftill,  water  or  dirt,  into  the  joint,  may  give  r'n^e  to  pus  with  its  attendant 
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evil  consequences.  The  health  of  a  joint  may,  however,  be  retained  even 
after  the  free  admittance  of  air  into  it,  if  prompt  and  strict  antiseptio  pre- 
cautions be  adopted. 

In  the  case  of  an  open  joint  in  which  the  inflammation  runs  an  unchecked 
course,  the  articular  cartilages  and  the  ends  of  the  bones  which  they  cover, 
become  ulcerated ;  the  ligaments  of  the  joint  break  down ;  abscesses  form  in 
the  surrounding  tissues ;  and  the  whole  part  becomes  disorganised,  with  the 
resuU  of  a  hopelessly  stiff  joint.  There  is  always  hi^h  fever,  owing  to  the 
fact  that  some  of  the  microbes  in  the  pus  formed  in  open  joints,  secrete 
products  which  act  on  the  heat  centres  of  the  system. 

THE  PRINCIPLES  OF  TREATMENT  OF  OPEN  JOINT  are  ad- 
mirably summed  up  by  Erichsen  as  follows  :  — '*  First,  the  synovial 
cavity  must  be  thoroughly  drained;  secondly,  the  joint  must  be 
kept  perfectly  at  rest,  and  firmly  fixed ;  and  thirdly,  the  discharges 
must  be  prevented  from  decomposing  by  some  efficient  system  of 
antiseptic  treatment." 

TREATMENT.— If  the  injury  be  evidently  superficial  and  there 
be  no  flow  of  synovia,  the  wounid  can.  be  treated  as  an  ordinary  one. 
If,  however,  there  be  a  discharge  of  synovia,  it  is  safest  to  treat  the 
case  08  one  of  open  joint.  In  this  case  we  should  first  of  all  try 
to  make  the  part  aseptic  (not  liable  to  putrefy),  by  removing  all 
dirt  and  other  extraneous  matter,  and  by  applying  an  antiseptic 
(p.  67),  which  we  may  do  by  syringing  the  wound  a  few  times 
with  a  5  to  10  per  cent,  solution  of  hydrogen  peroxide  in  water; 
chinosol  (5  grains  to  half  a  pint) ;  or  creolin  or  carbolic  acid  in 
water  (J  oz.  to  ^  pint).  We  may  then  protect  it  from  the  entrance 
of  putrefactive  germs  by  several  layers  of  antiseptic  wadding.  If 
the  wound  is  on  or  below  the  knee,  it  is  well  to  apply  cotton  wad- 
ding (as  in  sprains,  p.  45)  over  the  antiseptic  wadding,  beginning 
at  the  foot  and  continuing  the  bandaging  for  a  short  distance  above 
the  wounded  part.  The  object  of  checking  movement  in  the  case 
of  a  leg,  would  be  promoted  by  placing  a  splint  (Fig.  39)  at  the 
back  of  the  limb ;  care  being  taken  that  the  presence  of  the  splint 
does  not  give  rise  to  unequal  pressure,  which  would  be  apt  to  inter- 
fere with  the  circulation  of  the  part.  Veterinary  instrument 
makers  supply  special  spdints,  the  use  of  which  would  prevent  move- 
ment in  a  fore  leg,  without  the  necessity  of  bandaging.  This  object 
may  also  be  attained  by  applying  a  cantharides  blister  to  the  joints 
which  we  wish  to  make  rigid  for  the  time  being.  For  instance,  iu 
the  case  of  open  knee  joint  from  a  fall,  we  might  rub  in  a  blister 
behind  the  knee  and  pastern;  and  about  the  elbow  or  hock,  sup- 
posing that  either  of  tliese  joints  was  open.  We  should  of  course 
avoid  allowing  the  blister  to  come  in  contact  with  the  wound. 
Immobility  should  be  further  secured,  if  possible,  by  placing  the 
animal  in  slings  (p.  680).  If  any  discharge  soaks  through  the 
antiseptic  wadding,  the  dressings  should  be  removed,  an  antiseptic 
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api^ied,  and  fresh  antiseptic  coverings  put  on;  because,  even  if  a 
germ-free  discharge  be  allowed  to  form  a  communication  between 
the  wound  and  the  external  air,  or  between  the  wound  and  a  germ- 
tainted  material  like  ordinary  cotton  wadding,  microbes  of  putre- 
faction will  quickly  work  through  into  the  injured  joint.  If  at  first 
the  flow  of  synovia  be  too  copious  to  admit  of  its  complete  absorp- 
tion by  the  antiseptic  cotton  wadding,  I  think  it  is  best  to  dispense 
for  the  time  being  with  this  wadding,  and  to  frequently  syringe  the 
wound  with  an  antiseptic,  so  as  to  keep  the  part  free  from  putre- 


^\'  39— Splint  devised  by  Mr.  Pugh,  M.R.C.V.S. 

faction,  and  to  promote  drainage.  If  all  goes  well,  the  bandage 
can  be  left  on  for  four  or  five  days,  and  after  it  is  removed,  we  can 
apply  tannoform  or  other  suitable  antiseptic  (p.  67)  to  the  wound, 
and  we  should  lose  no  time  in  again  putting  on  the  bandage,  the 
eveiHy  distributed  pressure  of  which  greatly  promotes  the  process 
of  healing,  by  keeping  down  the  swelling  that  would  otherwise 
ensue,  and  would  more  or  less  interfere  with  the  circulation  of  the 
part.     If  putrefaction  sets  up  in  the  joint,  or  if  the  pressure  of 
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the  bandage  is  unequally  distributed,  the  part  will  jwobably  become 
hot  and  swollen,  in  which  case  the  bandage  should  be  at  once 
remoTed,  and  the  wound  rendered  healthy  in  the  manner  already 
described.  The  bandage  should  not  be  re-applied,  until  the  awel- 
ling  has  subsided.  A  slight  swelling  of  the  part  would  not  warrant 
the  removal  of  the  bandage. 

Maintaining  a  constant  flow  of  cold  water  on  the  wound  generally 
gives  excellent  results  by  closing  the  wound  in  a  healthy  manner 
without  any  other  treatment,  beyond  keeping  the  part  at  rest.  As 
soon  as  the  discharge  of  synovia  has  ceased,  the  cold  water  treat- 
ment can  be  stopped  and  tannoform  or  iodoform  applied. 

A  rough  and  ready  way  of  treating  an  open  joint,  which  has  often 
a  good  effect,  is  to  put  over  it  a  thick  covering  of  quicklime. 

Veterinary  surgeons,  as  a  rule,  obtain  excellent  results  in  cases  of 
open  joints,  by  applying  a  smart  biniodide  of  mercury  ointment 
blister  (1  to  8  of  lard),  after  having  rendered  the  part  aseptic 
(p.  70)  and  dusting  the  orifice  over  with  iodoform,  boracic  acid, 
or  unslaked  lime.  The  blister,  besides  keeping  the  part  at 
rest,  helps  to  close  the  orifice,  and  probably  has  an  antiseptic  action 
on  the  wound. 

Broken  Knees 

is  the  term  applied  to  any  wound  inflicted  on  a  horse's  knee  or 
knees  by  falling,  or  by  hitting  himself. 

In  examining  a  horse  to  see  if  he  has  been  "  down,"  we  should, 
in  doubtful  cases,  closely  view  the  knee  in  profile,  so  as  to  detect 
any  roughness  of  the  hair  or  swelling  on  the  front  of  the  joint,  by 
which  we  may  perceive  that  the  horse  has  broken  his  knees  on  some 
former  occasion ;  for  unless  the  edges  of  a  wound  unite  with  a  degree 
of  accuracy  we  cannot  expect  to  find  after  this  accident,  the  hair 
will  not  lie  smooth  and  level,  and  a  severe  blow  will  cause  the  part 
to  be  more  or  less  "  capped."  The  skin  should  be  examined  for  the 
scars  of  former  wounds. 

The  knee  of  the  horse  (Fig.  8,  p.  35),  which  corresponds  to  the  human  wrist, 
is  composed  of  two  rows  of  bones,  three  in  each  row.  These  bones  form 
three  distinct  joints,  namely,  one  between  the  radius  (bone  of  the  fore 
arm)  and  the  upper  row ;  *a  second  between  the  upper  and  lower  row, 
which  forms  a  third  joint  with  the  heads  of  the  cannon  and  spUnt  bones. 
There  is  most  motion  in  the  upper  joint,  and  least  in  the  lower  one ;  hence 
in  a  case  of  brol^en  knees,  the  injury  usually  is  inflicted  on  the  upper 
joint,  seldom  on  the  middle,  and  very  rarely  on  the  lower  joint.  Besides  the 
six  bones  I  have  mentioned,  there  is  a  seventh  one,  the  trapezium,  placed  at 
the  back  of  the  upper  row  of  bones  to  serve  as  a  lever-like  attachment  for  the 
tendons  of  the  muscles  which  bend  the  knco.  Occasionally,  we  meet  with 
an  eighth  and  very  small  bone — the  pisiform — ^at  the  back  of  the  lower  row. 

In  well-bred  horses,  the  trapezium  is  often  very  prominent.  This  con- 
formation, which  is  a  desirable  *'  point,"  may  give  the  animal,  to  inex- 
perienced eyes,  a  fake  appearance  of  being  "  tied  in  below  the  knee." 
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Over  tlie  front  of  the  knee  passes  the  broad,  flat  tendoa  of  the  muscle 
(extensor  metacarpi  magnum)  which  extends  that  joint.  Between  this  tendon 
and  the  bones  of  the  knee,  in  order  to  prevent  friction,  are  placed  two  burFa> 
or  sacs,  which  contain  synovia  (joint  oil).  As  these  buriFie  partly  overlap  the 
tendon  externally,  they  are  liable  to  become  wounded  when  the  tendon  is  laid 
bare  by  the  animal  "  coming  down.*'  On  the  outside  front,  if  I  may  u^e  the 
ttrm,  passes  the  t^mdon  of  the  muscle  which  serves  to  extend  the  foot  (exUinsor 
pedis,  Fig.  7).  There  is  also  a  small  oblique  extensor  tendon  which  passes 
across  the  knee ;  and  the  skin,  with  its  loose  underlying  tisfcue,  finally  covers 
the   whole  part. 

The  tendon  of  the  extensor  pedis,  except  in  extremely  grave  cases,  is,  on 
account  of  its  side  position,  hardly  ever  laid  bare  or  injured. 

Here,  the  principles  which  should  guide  our  treatment^  are  those 
of  ••'  Wounds  on  or  near  Joints  "  (p.  91). 


Fig.  40. — Cradle. 

TREATMENT.— The  object  of  our  treatment  should  be  to  obtain 
repair  with  the  least  possible  destruction  of  tissue,  in  order  to  limit 
the  extent  of  the  subsequent  blemish  as  much  as  practicable,  and 
to  obviate  the  danger  of  the  wound  extending  into  the  joint.  Hence, 
strict  antiseptic  measures  (p.  69)  should  be  adopted.  Poulticing 
or  continued  fomentations  should  on  no  account  be  employed ;  for 
they  tend  to  destroy  the  vitality  of  the  part,  and  to  encourage  sup- 
puration, which  is  always  accompanied  by  destruction  of  tissue.  In 
all  cases,  we  should  by  tying  the  horse  up,  or  By  using  a  cradle 
(Fig.  40),  prevent  him  from  injuring  his  bad  knee..  If  dirt  or  grit 
has  entered  the  wound,  it  may  be  removed  by  bathing  the  part 
with  warm  water  for  a  few  minutes ;  but  if  there  is  no  foreign  body 
in  the  cut,  or  if  the  skin  is  not  divided,  the  application  of  water  will 
serve  no  useful  purpose.     After  cleaning  the  wound  and  dressing 
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it  with  tannoform,  we  may  apply  over  it  a  thick  covering  of  anti- 
septic wood  wool  or  antiseptic  cotton  wool,  and  bandage  with  mod- 
erate pressure  (p.  45).  Here  we  should  be  most  careful  that  the 
soft  material  is  evenly  distributed  round  the  leg;  that  there  is  a 
sufficiency  of  it ;  and  that  the  bandage,  though  it  should  give  firm 
support,  is  not  put  on  too  tightly.  Considering  how  difficult  it  is 
to  keep  dressings  on  the  wound  without  interfering  with  the  cir- 
culation, it  is  often  the  best  plan  to  content  ourselves  with  dusting 
the  pert  freely  over  with  tannoform  and  keeping  it  clean.  At  the 
same  time  we  must  remember  that  judiciously  applied  pressure  is 
very  valuable  in  getting  the  wound  to  heal  in  a  healthy  manner, 
and  in  preventing  subsequent  thickening  of  the  part.  If  there  be 
any  discharge,  we  may  gently  syringe  the  wound  two  or  three  times 
a  day  with  an  antiseptic  solution  (p.  67),  and  renew  the  tanno< 
form  as  may  be  required.  If  it  be  difficult  to  apply  the  tannoform, 
we  may  use  a  saturated  solution  of  iodoform  in  eucalyptus  oil.  In 
case  we  cannot  get  any  of  these  drugs,  we  can  use  burnt  alum.  If 
there  be  no  discharge,  it  is  best  to  let  the  wound  heal  in  a  dry 
condition. 

"  Very  often  a  small  piece  of  dead  tissue  will  be  seen  presenting 
a  deadened,  white  appearance  in  the  wound.  This  should  be  re- 
moved by  the  curved  scissors,  otherwise  it  will  act  as  a  foreign 
body  "  {WilliamsY 

If  the  animal  has  to  be  kept  standing  for  a  long  time,  slings 
should  be  employed.  The  horse  should  on  no  account  get  his  free- 
dom, until  there  is  not  the  slightest  probability  of  the  skin  cracking 
in  the  event  of  his  bending  the  leg. 

If  the  wound  be  sufficiently  Ecrious  to  warrant  the  fear  of  open 
joint  occurring,  especially  if  the  animal  is  restless,  he  should  be  at 
once  put  into  slings. 

If  the  tendon  has  been  crushed,  and  not  cut,  the  crushed  part 
may  slough  out  after  four  or  five  days,  and  will  leave  the  joint  ex- 
posed. Whether  this  occurs  by  sloughing,  or  by  laceration  of  the 
tendon,  there  is,  then,  great  danger  to  the  life  of  the  patient.  Even 
if  he  recovers,  he  will  have  a  permanently  stiff  knee  joint.  If  the 
injury  be  complicated  by  fracture  of  one  or  more  bores  of  the  knee, 
recovery  may  be  regarded  as  nearly  hopeless. 

It  is  well  to  remember  that  the  appearance  of  a  flow  of  synovia, 
even  in  considerable  quantities,  from  the  wound  in  a  case  of  broken 
knees,  is  no  proof  that  the  joint  has  been  opened;  for  the  synovia 
may  be  supplied  from  the  synovial  bursse  which  are  in  front  of  the 
knee  and  which  are  not  connected  with  the  joint. 

It  sometimes  happens  that  in  a  case  of  broken  knees,  the  skin  of 
the  lower  edge  of  the  wound  has  been  rumpled  back  by  the  horse 
sliding  forward  on  his  knees,  when  on  the  ground,  at  the  time  of 
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the  accident,  and  a  sac  has  been  thus  formed  into  which  dirt  has 
entered.  In  this  case,  the  sac  should  be  probed,  and,  at  its  lowest 
point,  a  horizontal  orifice — so  that  the  subsequent  scar  may  be  con- 
cealed hj  the  hair — should  be  made  with  the  knife,  and  a  piece  of 
narrow  tape  or  a  string  of  horse  hairs  (p.  76)  passed  through  it,  as 
a  seton,  to  allow  of  dirt,  etc.,  working  out.  Occasionally,  this  sac 
is  not  apparent  for  some  days.  It  will  then  be  found  soft  to '  the 
touch,  and  full  of  pus  when  it  is  opened — as  it  should  be — at  its 
lowest  point.  In  such  cases,  the  little  finger  may  generally,  with 
advantage,  be  substituted  for  the  probe,  which  is  an  instrument 
that  should  be  used  with  great  caution  about  the  knee,  for  both  the 
tendons  and  joints  of  that  part  lie  very  close  to  the  surface. 

If  the  wound  continues  in  a  sluggish  condition  with  but  little 
discharge,  we  may,  after  dusting  it  over  freely  with  tannoform, 
cover  it  with  antiseptic  cotton-wool,  and  then  apply  over  it,  with 
judiciously  regulated  pressure,  a  cotton  wadding  bandage  in  the 
manner  described  for  sprains  (p.  45),  with  the  object  of  quicken- 
ing the  circulation  of  blood  in  the  part.  As  a  rule,  the  application 
of  evenly  distributed  pressure  will  act  far  better  in  stimulating  the 
part  to  healthy  action,  than  the  use  of  caustics. 

Mr.  Harold  Leeney  states,  with  reference  to  broken  knees,  that 
"  A  large  experience  of  these  cases  leads  me  to  think  that  the  least 
blemish  is  obtained  by  picking  off  the  scab  every  two  or  three  days. 
I  find  that  the  divided  edges  are  brought  closer  together,  each  time 
this  is  done.  I  have  had  a  smaller  blemish  with  old  cab-horses,  than 
was  left  on  any  of  the  preceding  occasions  they  had  been  down." 

If  the  injury  be  severe,  a  moderate  dose  of  aloes  may  be  given 
with  advantage.  In  all  cases,  the  food  should  at  first  be  of  a 
laxative  nature.  After  the  high  bodily  temperature  caused  by  the 
injury  has  passed  off,  the  animal's  strength  should  be  kept  up  by 
fairly  liberal  feeding. 

Kerosene  (paraffin)  oil,  or  a  mild  blister,  may  be  subsequently 
used  to  stimulate  the  growth  of  hair. 

LEGAL  ASPECT  OF  BROKEN  KNEES.— This  accident,  after 
the  wound  has  healed,  is  or  is  not  an  unsoundness  according  to  the 
degree  of  injury  inflicted.  Although  the  slightest  mark  on  the 
knee,  as  a  rule,  seriously  detracts  from  the  market  value  of  a  horse, 
the  accident  may  not  in  any  way  injuriously  affect  his  usefulness.  In 
such  a  case,  all  requirements  will  be  met  by  the  fact  of  the  blemish 
being  mentioned  in  the  certificate  given  by  the  veterinary  surgeon. 
As  regards  the  question  of  soundness,  it  does  not  matter  a  great 
deal  how  the  horse  got  "  marked ;  "  for  it  is  quite  possible  for  an 
animal  to  fall  down  in  the  middle  of  a  road  from  no  fault  of  his 
own.     If  we  had  positive  proof  that  the  injury  was  caused  by  a  fall 
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over  which  a  normal  horse  would  have  had  little  or  no  control,  we 
might  regard  it  with  less  suspicion  than  we  might  otherwise  do ;  for 
it  is  incontestable  that  a  horse  which  has  once  been  down,  is  gene- 
rally more  liable  to  stumble,  than  one  whose  knees  have  never  came 
in  contact  with  the  hard  road.  Although  it  would  be  foolish  to 
deny  the  fact  that  a  blow  inflicted  on  an  important  joint,  like  the 
knee,  has  a  great  tendency  to  be  followed  by  weakness  of  the  struc- 
tures of  the  part ;  still,  if  after  an  exhaustive  trial,  we  can  detect 
no  indication  of  the  existence  of  such  weakness,  or  of  any  other 
inability,  it  would  be  manifestly  unfair  to  reject  a  horse  because 
he  had  suffered  from  an  injury  which  might  have  had,  but  which 
did  not  have  an  injurious  result.  Although  a  veterinary  surgeon 
should  be  particularly  careful  about  giving  a  certificate  of  sound- 
ness for  a  broken-kneed  horse;  he  should  not  try  to  shield 
himself,  at  the  expense  of  the  owner,  from  the  possibility  of 
making  a  mistake.  Practically  speaking,  only  the  slighter  cases 
of  "  broken  "  or,  rather,  "  chipped  "  knees,  should  be  passed. 

Wounds  of  the  Mouth. 

These  injuries  are  generally  inflicted  by  the  bit,  especially  with 
recently  broken-in  animals ;  the  chief  seats  of  injury  being  the  bars 
of  the  mouth  (interdental  space)  and  the  corners  of  the  mouth.  The 
tongue  may  be  torn  by  a  man  "  hanging  on "  to  it  when  giving  a 
ball.  I  have  seen  many  instances  of  the  tongue,  bars  and  chin- 
groove  cut  from  the  cruel  application  of  a  twitch  over  the  lower 
jaw.  The  pressure  of  the  mouth-piece  of  a  curb  bit  (especially  with 
long  cheeks  and  a  tight  curb  chain),  and  even  of  a  snaifle  (particu- 
larly if  the  snaffle  be  thin,  twisted,  made  of  chain,  or  if  it  be  vio- 
lently "  sawn  "  through  the  mouth),  often  bruises  and  lacerates  the 
bars.  The  action  of  a  severe  curb  bit  sometimes  injures  the  bone  of 
the  lower  jaw,  and  even  fractures  it.  A  sharp  and  tight  curb  chain 
not  unfrecjuently  woimds  the  chin-groove  and  lips.  High  ports  have 
gone  so  much  out  of  fashion,  that  nowadays  we  rarely  see  injuries 
inflicted  by  them  on  the  roof  of  the  mouth.  The  liability  to  be- 
come wounded  by  the  port  is  naturally  increased  by  the  use  of  a 
tight  noseband.  I  have  seen  the  corners  of  the  mouth  rendered 
very  sore  from  a  watering  bridle  being  kept  on  the  horse  for  several 
days,  and  from  the  continued  use  of  a  wind  sucking  bit.  I  have 
known  the  mouth  excoriated  by  contact  with  a  bit  which  had  be- 
come heated  by  the  fierce  rays  of  the  sun  in  the  tropics,  and  have 
Been  in  Russia  a  like  injury  occur  by  the  use  of  a  bit  which  had  been 
rendered  very  cold  by  exjiosure  to  air  of  a  low  temperature  during 
winter.  Sharp,  projecting  edges  of  the  back  teeth  are  apt  to  wound 
the  tongue. 
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Preventive  measures,  as  far  as  bits  are  cancerned,  are  fairly  well 
indicated  in  the  preceding  paragraph.  If  the  teeth  be  at  fault 
we  can  set  matters  right  by  the  tooth-rasp. 

Rest  and  the  frequent  application  of  burnt  alum  or  a  saturated 
solution  of  boric  acid,  will  generally  be  enough  in  mild  cases.  If 
pus  forms,  we  should  apply  with  a  camel-hair  brush  a  small  quantity 
of  an  antiseptic  (p.  67),  such  as  a  solution  of  chloride  of  zinc,  20 
grains  to  the  ounce  of  water,  or  turpentine,  once  every  two  days. 
All  diseased  portions  of  bone  should  be  removed.  With  the  object 
of  obtaining  a  satisfactory  cure,  it  is  well  to  restrict  the  patient's 
food  to  green  grass  or  other  laxative  herbage.  The  advisability 
of  avoiding  all  causes  of  irritation,  especially  those  which  gave  rise 
to  the  original  injury,  is  self-evident. 

Punotures  from  Thorns,  etc. 

These  accidents  are  most  common  about  the  fetlock,  knee,  and 
forearm.  When  inflicted  on  the  last-mentioned  part,  they  are  apt 
to  give  rise  to  serious  consequences,  owing  to  the  tendency  which 
the  pus  (matter)  that  forms,  has  to  burrow  down  towards  the  knee 
by  reason  of  the  fibrous  nature  of  the  muscles  of,  the  forearm.  If 
a  thorn  deeply  penetrates  the  skin  close  to  a  joint,  it  is  advisable, 
when  it  cannot  be  removed  without  cutting  down  upon  it,  to  shave 
the  hair  and  to  blister  the  spot.  The  seriousness  of  the  injury  may 
generally  be  estimated,  by  observing  the  extent  of  the  ensuing 
lameness.  The  blister,  by  preventing  motion,  will  obviate  the 
danger  of  the  thorn  working  further  in.  It  will  also  act  as  an 
antiseptic.  If  the  puncture  be  near  a  joint,  the  blister  will  tend 
to  prevent  the  entrance  of  air,  and  will  thus  lessen  the  risk  of  open 
joint ;  and,  by  softening  the  skin,  it  will  help  the  thorn  or  other 
foreign  body  to  work  out.  Poultices  may  be  used  when  the  puncture 
is  at  a  distance  from  a  joint.  Much  harm  is  often  done  by  searching 
for  thorns,  etc.,  with  the  knife.  Capped  knee  and  capped  fetlock 
are  sometimes  caused  by  thorns  penetrating  the  synovial  sacs  of 
these  joints. 

Saddle  Galls  and  Sore  Backs. 

Under  this  heading  are  included  the  ordinary  injuries  inflicted 
on  a  horse's  body  by  the  use  of  a  saddle. 

The  construction  of  cross  saddles  and  side  saddles,  which  is  a 
subject  dosely  connected  with  sore  backs,  is  described,  respectively, 
in  "  Riding  and  Hunting,"  and  "  The  Horsewoman  "  (2nd  Edition). 

VARIETIES. — The  chief  varieties  of  these  injuries  are  those  of 
the  withers;  of  that  portion  of  the  back  which  is  just  behind  the 
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cantle;  of  the  off  side  of  the  back  underneath  the  cantle;  of  the 
parts  against  which  the  points  of  the  tree  rest ;  of  the  general  bear- 
ing surface  of  the  saddle ;  and  of  the  "  girth  place,"  which  is  the 
bottom  part  of  the  chest  over  which  the  girths  pa^s.  We  may 
divide  saddle  and  girth  galls  into  bruises  of  the  backbone  and  of  the 
structures  near  it,  and  into  ordinary  bruises,  cuts,  or  irritated 
patches  of  skin,  or  of  skin  and  muscle.  Bruises  of  the  backbone 
and  of  its  adjoining  parts  are  always  serious ;  as  they  are  likely 
to  develop  into  more  or  less  troublesome  abscesses.  Although, 
imder  all  ordinary  circumstances,  they  are  due  to  bad  management, 
they  may  be  the  unavoidable  results  of  legitimate  work,  as  during 
military  field  service.  In  some  cases  of  inflamed  withers,  the 
injury  results  in  a  synovial  enlargement,  to  which  I  shall  allude 
on  page  332. 

BEARING  SURFACE  OF  THE  SADDLE.— The  only  part  of  a 
horse's  body  which  is  fit  to  bear  the  weight  of  a  saddle  containing 
a  rider,  are  the  muscles  which,  on  each  side,  cover  the  upper  and 
more  or  less  horizontal  portion  of  the  ribs  between  the  loins  and 
the  upper  end  of  the  shoulder  blade.  These  muscles  rest  on  the 
upper  portion  of  the  ribs,  which  are  connected  underneath  to  the 
breast  bone.  As  the  vertebree  of  the  loins  are  unprovided  with  ribs, 
or  with  other  firm  support  for  these  muscles,  weight  should  not  be 
placed  by  the  saddle  on  the  loins.  As  the  spines  of  the  back 
vertebree  (backbone)  are  incapable  of  supporting  even  a  moderate 
amount  of  pressure  without  becoming  inflamed,  no  part  of  the 
saddle  or  roller  should  bear  on  them.  If  the  saddle  be  put  so  far 
forward  as  to  press  on  the  upper  end  of  the  shoulder  blade,  its 
presence  in  that  position  will  more  or  less  hamper  the  movements 
of  the  animal  during  the  forward  and  backward  play  of  that  bone 
at  each  stride ;  even  if  it  does  not  produce  a  wound  or  bruise. 

WAYS  IN  WHICH  THESE  INJURIES  OCCUR.— When  the  skin 
is  unaccustomed  to  pressure,  it  will  naturally  be  particularly  liable 
to  become  bruised  or  cut  from  even  moderate  work.  No  matter 
how  well  inured  to  contact  with  saddle  gear  it  may  be,  it  can  easily 
become  inflamed  by  long-continued  pressure  interfering  with  the 
local  circulation,  as  might  occur  with  a  very  tightly  girthed-up 
saddle  during  a  long  day's  hunting.  This  undesirable  result  may 
also  be  brought  about  by  the  irritating  effect  of  the  panel  or  of 
the  girths ;  or  by  the  part  becoming  unduly  heated. 

The  girths  cause  hurt,  usually,  by  pressing  upon  a  fold  of  skin, 
or  by  being  kept  too  long  in  a  tight  condition. 

As  the  use  of  a  panel  is,  by  its  softness,  to  enable  the  back 
to  bear  with  impunity  the  pressure  of  the  hard  tree  of  the  saddle, 
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we  must  in  all  cases  of  saddle-injury  on  the  upper  part  of  the  back, 
look  upon  the  tree  as  the  chief  oause  of  hurt.  Hence  our 
attention,  in  the  first  pkce,  »hould  be  directed  to  obtain  a  tree 
which  will  accurately  fit  the  horse's  back,  and  will  thus  afford  the 
desired  evenly  distributed  pressure.  There  is  little  or  no  good  in 
trying  to  remedy  faults  in  the  shape  of  the  tree  by  stuffing,  the 
employment  of  which,  except  in  inordinate  quantities,  can  only 
mitigate,  not  wholly  obviate,  undue  local  pressure. 

The  modern  custom  of  using  felt  panels,  instead  of  panels  stuffed 
with  flook  or  curled  horse  hair,  is  not  an  uncommon  cause  of  sore 
back,  on  accoimt  of  the  comparative  hardness  of  the  felt.  Felt 
panels  being  less  bulky  than  the  other  kind,  enable  a  rider  to  get 
closer  to  his  horse,  and  saddles  fitted  with  them  can  be  used  with 
impunity  for  short  periods,  as  at  polo  and  steeplechasing,  but  they 
are  not  applicable,  as  a  rule,  to  hunting,  especially  if  the  rider  is 
a  heavy  weight.     Felt  is  too  hard  for  the  panels  of  side  saddles. 

The  withers  become  galled,  generally,  as  follows: — (1)  By  the 
downward  pressure  of  the  gullet  plate ;  (2)  by  lateral  pressure  on 
both  sides,  when  the  arch  of  the  gullet  plate  is  too  narrow,  or  when 
it  has  become  blocked  up  by,  for  instance,  too  thick  a  numdah 
(felt  saddle-oloth) ;  or  (3)  by  too  much  weight  being  put  on  the 
near  side  of  a  «ide-«addle,  which  disturbance  of  balance  is  in- 
separable from  the  practice  of  rising  in  the  trot,  and  is  also 
caused  by  the  lady  using  too  long  a  stirrup  and  sitting  too 
much  on  the  near  side,  in  all  of  which  cases,  the  injury — 
supposiing  that  the  aroh  of  the  gullet  plate  is  sufficiently  high 
not  to  press  on  the  top  of  the  withers — will  be  inflicted  on  the 
off  side  of  the  withers.  In  order  to  diminish  the  drag  to  the  near 
side,  which  is  only  too  common  among  users  of  side-saddles,  the  dis- 
tance apart  of  the  points  of  the  tree  of  a  side-saddle  should  accu- 
rately correspond  to  the  thickness  of  the  body  of  the  horse  at  that 
part,  so  as  to  diminish  as  much  as  possible  this  objectionable  near- 
side drag.  It  is  evident  that  the  greater  the  distance  between  the 
tree  and  the  horse's  back,  whether  caused  by  too  much  stuffing  in 
the  panel  or  by  the  use  of  too  thick  a  numdah,  and  the  slacker 
the  girths ;  the  less  resistance  will  the  saddle  offer  to  a  lateral  pull. 
We  ought  therefore  bear  in  mind  that  the  amount  of  stuffing  in  a 
panel  should  be  strictly  limited  to  its  purpose  of  interposing  a  soft 
cushion  between  the  hard  tree  and  the  tender  back,  and  that  a  side- 
saddle should  be  girthed  up  tighter  than  a  cross-saddle.  Not  un- 
frequently  with  horses  ridden  by  ladies,  the  off  side  of  the  back,  just 
under  the  cantle,  as  well  as  the  withers,  gets  rub])ed  on  account  of 
there  being  too  much  stuffing  in  the  panel,  and  because  the  girths 
are  too  loose.  The  good  effect  of  the  balance  strap,  particularly 
in  preventing  lateral  play,  should  be  fuUy  utilised.     We  cannot  get 
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over  the  fact  that  however  "  squaje  "  a  lady's  seat  may  be,  it  is  im- 
possible for  her  to  avoid,  at  all  times,  putting  more  weight  on  the 
near  side  than  on  the  off;  hence  the  great  necessity  of  having  her 
saddle  acoimutetly  fitted. 

In  a  side-saddle,  the  nearer  the  leaping  head  is  to  the  near  head 
(upper  crutch),  the  less  nearnside  drag  will  there  be,  especially  at  a 
trot. 

Pressure  from  imperfeotly-stuffed  rollers  is  not  an  unfrequent 
cause  of  sore  withers. 

The  use  of  too  short  a  saddle  occasionally  gives  rise  to  a  sore 
back,  just  behind  the  cantle,  upon  which  spot  an  undue  proportion 
of  the  weight  is  in  such  cases  liable  to  be  thrown.  With  a  saddle  of 
this  kind,  if  the  horse  be  made  to  go  fast  or  to  jump,  the  skin  imme- 
diately behind  the  cantle  being  pressed  downwards  and  backwards, 
will  become  wrinkled  at  e€U>h  stride  the  animal  takes;  the  result 
being  that  inflammation  is  set  up,  and  a  tumour  appears.  A  repe- 
tition or  two  of  this  process  increases  the  evil ;  pus  is  formed ;  and 
the  horse  may  be  laid  up  for  a  month  or  more  with  an  abscos&  which 
usually  turns  into  either  a  sac  of  soft  matter,  or  an  unhealthy  sore 
with  a  hard  margin  of  skin  round  it  (a  "sit-fast").  I  have  seen 
so  many  cases  of  these  injuries  having  been  produced  by  the  saddles 
in  question,  even  after  they  had  been  stuffed  and  restuffed,  that  I 
am  confident  I  am  right  in  laying  the  blame  on  the  shortness  of 
tlie  tree,  in  the  majority  of  cases  of  saddle  gal'ls  behind  the  cantle. 
We  should  bear  in  mind  that  the  correct  length  of  the  tree  depends 
principally  on  the  length  of  the  thigh  of  the  horsemaji  The 
tendency  to  such  an  injury  is  naturally  increased  by  the  unwork- 
manlike practice  some  riders  affect  of  sitting  far  back  in  the  saddle, 
and  of  sticking  their  toes  out  in  front  of  the  horse's  shoulders ;  the 
consequence  being  that  the  weight  is  thrown  on  the  cantle  at  each 
stride,  instead  of  on  the  centre  of  the  saddle.  Inferior  saddlers  often 
allow  the  h&aA  of  the  nail  which  attaches  the  panel  to  the  tree 
under  the  cantle,  to  project,  so  that  the  horse  upon  which  the  saddle 
is  put,  can  hardly  escape  becoming  hurt. 

Want  of  condition  is  a  strong  predisposing  cause  of  saddle  and 
harness  galls. 

After  a  case  of  sore  back,  a  horse  will  often  flinch  for  months, 
or  even  years,  if  the  part  be  suddenly  touched.  If  the  flinching 
be  simply  due  to  the  remembrance  of  former  pain,  the  animal  will 
allow  the  part  to  be  handled,  if  the  operator  begins  by  gently 
rubbing  the  skin  some  distance  away  from  it,  and  then  gradually 
works  up  to  it.  From  this  cause,  a  horse  often  contracts  the  habit 
of  crouching  down  when  being  mounted,  and  for  a  short  time  after 
the  rider  is  in  the  saddle.  Memory  is  certainly  one  of  the  strongest 
faculties  in  the  mind  of  a  horse. 
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PREVENTIVE  MEASURES.— We  should  use  only  well-fitting 
saddles  of  suitable  shape  and  size;  should  avoid  the  adoption  of  a 
seat  which  is  likely  to  cause  saddle  galls,  and  should  attend  to  the 
stuffing  and  lining  of  the  saddle,  and  to  the  fit  of  the  numdah,  if 
one  be  employed.  The  best  kind  of  panel  (see  "  Riding  and 
Hunting  ")  for  a  saddle  which  has  to  be  used  for  long  work,  such  as 
hunting,  is  one  of  good  fiock  and  covered  with  serge;  supposing 
that  there  is  a  competent  saddler  to  whom  the  saddle  can  be  sent, 
say;  once  a  year,  to  be  overhauled.  As  the  panel  is  apt  to  get  hard 
and  "  lumpy "  from  the  absorption  of  perspiration ;  it  should  be 
dried,  beaten  and  brushed  as  may  be  required.  A  saddle-cloth 
will  act  as  a  useful  protection ;  and,  if  it  is  of  felt  or  cloth, 
it  will  soak  up  the  perspiration.  Leather  saddle  cloths,  which 
should  be  a  little  larger  than  the  panel,  are  useful  as  a  rule  in 
preventing  sore  backs ;  but  care  should  be  taken  that  they  are  kept 
soft  by  having  fat  or  oil  rubbed  into  their  rough  side,  which  is  more 
porous  than  their  smooth  side,  which  is  next  the  horse.  In  most 
cases,  felt  acts  better  than  leather  for  the  purpose  under  considera- 
tion, on  account  of  the  readiness  with  which  it  absorbs  per- 
spiration. It  goes  almost  without  eaying  that  young  horses  put 
into  work  for  the  first  time,  or  animals  which  have  had  a  long 
spell  of  idleness,  are,  when  ridden  or  driven,  much  more  liable  to 
become  galled,  than  those  which  are  in  regular  exercise.  A 
"  heated  "  state  of  the  system  naturally  predisposes  a  horse's  skin 
to  become  inflamed. 

When  saddle  cloths  or  numdahs  are  used,  the  groom,  before  girth- 
ing iip  the  horse,  should,  with  his  finger  or  thumb  (Fig.  41),  raise 
the  cloth  well  up  into  the  arch  of  the  gullet  plate,  so  that  it  may 
not  press  tightly  down  on  the  withers.  At  the  same  time,  care 
must  be  taken  that  the  numdah  is  not  so  thick  as  to  fill  up  the 
gullet  plate,  and  thus  pinch  the  withers  at  each  side.  Useful  as 
numdahs  undoubtedly  are  for  preventing  a  badly  fitting  saddle  from 
hurting  the  horse,  or  for  saving  the  panel  from  becoming  wet 
with  perspiration;  their  presence  naturally  increases  the  liability 
of  the  saddle  to  shift. 

I  have  seen  horses  galled  by  the  pressure  of  the  points  of  the  tree, 
which  in  such  cases  were  too  close  together  for  the  horses  on  whom 
the  .«5nddle8  were  used. 

The  employment  of  pads  or  pieces  of  felt  (sewn  on  to  the  panel, 
or  loose)  to  relieve  local  pressure,  is  generally  ineffective  if  the 
animal  has  to  be  ridden  for  a  considerable  time,  as  out  hunting ; 
because  the  failure  to  fit,  lies  in  the  tree  and  not  in  the  panel,  and 
because  such  appliances  can  rarely  be  put  on  sufficiently  evenly  to 
properly  distribute  the  pressure.  They  may,  however,  answer  well 
during  a  short  ride,  as  at  polo,  or  during  a  race  or  steeplechase.     A 


104  WOUNDS   AND   BRUISES. 

pad  for  the  withers  may  be  made  as  follows: — Take  six  or  eight 
pieces  of  felt,  eaoh  being  about  four  inches  broad  and  six  or  seven 
inches  long.  Arrange  them  so  as  to  form  two  pads  of  equal  thick- 
ness, about  four  inches  apart,  on  a  piece  of  cricketing  flannel  thirteen 
or  fourteen  inches  broad  and  seven  or  eight  inches  long.  Place 
over  the  whole  a  similar  piece  of  flannel,  and  sew  them  together  so 
as  to  form  one  pad,  the  centre  and  thin  part  of  which  will  lie  over 
the  withers,  while  the  padded  sides  will  raise  up  the  pommel.  A 
folded  handkerchief  or  towel  placed  on  the  withers  is  of  little  benefit, 
for,  as  a  rule,  it  will  simply  prevent  them  being  cut  by  the  iron 
gullet  plate,  but  will  not  relieve  them  from  pressure. 

If  a  numdah  be  used,  it  should  consist  of  one  entire  piece  of  felt, 
and  should  not  have  a  longitudinal  strip  cut  out  of  its  centre,  as  is 
sometimes  done;  for  the  edges  of  this  opening  can  hardly  fail, 
during  a  long  ride,  to  injuriously  affect  the  distribution  of  weight, 
with  the  result  of  a  more  or  less  sore  back. 

Riders  should  remember  that  during  a  long  ride,  as  out  hunting, 
relief  to  the  horse's  back  by  occasionally  dismounting  will  greatly 
lessen  the  chances  of  saddle  galls  occurring.  On  similar  occasions 
it  is  well  to  see  to  the  girths  of  a  lady's  saddle  and  to  tighten  them 
if  necessary,  after  the  rider  has  been  on  it,  say,  for  half  an  hour, 
with  the  object  of  preventing  the  saddle  frem  shifting  by  reason  of 
the  girths  becoming  slack.  When  a  lady  dismounts  for  some  time, 
and  when  it  is  not  convenient  to  remove  the  saddle  from  her  horse's 
back,  we  might  with  advantage  slacken  the  girths,  even  for  a  few 
minutes,  so  as  to  obviate  any  ill  effects  which  might  accrue  from 
impeded  circulation  of  blood. 

If  that  part  of  the  back  on  which  the  saddle  has  rested,  be  tho- 
roughly and  quickly  dried  by  brisk  friction,  preferably  with  the 
hand,  on  returning  from  work,  no  harm  will  result  from  the  gear 
being  removed  while  the  animal  is  still  warm.  But  if  the  rubbing 
down  be  neglected,  the  result  may  be  a  tumour  which  might  de- 
velop into  an  abscess. 

If  it  be  not  convenient  to  groom  without  delay  a  horse  which 
returns  hot  from  a  ride,  the  girths  should  be  loosened,  the  saddle 
raised  off  the  back,  instantly  replaced,  and  then  kept  on  for  at  least 
twenty  minutes,  during  which  time  it  would  be  all  the  better  for 
the  horse  to  be  walked  about. 

The  girths  often  cut  a  horse,  from  the  groom  having  neglected, 
when  girthing  up,  to  pass  a  finger  or  two  of  each  hand  (Fig.  42), 
and  draw  them  from  above  downwards  between  the  girths  and  the 
skin,  so  as  to  smooth  out  any  wrinkles.  Girths  of  raw  hide  or  of  cord 
which  allow  of  ventilation,  are  often  useful  for  avoiding  galls.  The 
girth  which  I  have  found  to  be  least  liable  to  gall  a  horse,  is  one  of 
broad  webbing  attached  to  two  buckles  on  each  side,  with  or  without 
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the  narrow  girth  which  is  characteristic  of  the  Fitzwilliam  pattern. 
4.  broad  leather  girth  kept  soft  by  the  frequent  application  of  grease 
or  oil,  often  serves  to  prevent  girth  galls.  If  the  skin  is  very 
tender,  a  piece  of  lambskin  may  with  advantage  be  sewn  round  the 
girth,  with  the  wool  towards  the  sensitive  part. 

TREATMENT. — ^The  appropriate  treatment  of  these  injuries  can 
be  considered  under  the  following  headings  : — 

1.  Bruipes  which  may  develop  into  abscesses,  and  which  at  first 
are  neither  inflamed  bursse  nor  serous  cysts.  •  We  find  these  in- 
juries generally  on  the  withers,  on  the  backbone  just  behind  the 
cnntle,  on  the  off  side  of  the  back  underneath  the  cantle  (with  side- 


Fig.  41. — Raising  saddle  cloth  off  the  withers  before  girthing  up. 


saddles),  and  at  the  "  girth  place."  If  such  a  hurt  has  been  inflicted, 
it  will  in  almost  all  cases  be  made  evident,  on  removing  the  saddle, 
by  the  swollen  condition  of  the  seat  of  injury.  In  this  case, 
the  swelling  is  due  to  passive  congestion  (p.  14)  brought  on 
by  pressure,  and  consequently  may  be  appropriately  treated  by 
Kand-rubbing  (p.  664).  We  may  do  this,  if  the  skin  is  not  broken, 
by  pouring  into  the  hollow  of  the  hand  spirits  of  wine,  methylated 
spirits,  whisky,  or  brandy,  and  nibbing  it  into  the  part  with  gentle 
friction,  which  may  be  continued  for  about  ten  minutes.  This 
application  of  friction  is  so  efficacious  in  relieving  congestion,  that 
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I  have  often  seen  a  swelling  of  this  kind  perceptibly  diminish  in 
size  after  it  had  been  thus  rubbed  for  a  few  minutes.  For  this 
purpose,  eucalyptus  oil  is  more  effective  than  spirits ;  but  is  liable 
to  irritate  the  skin.  Hence  we  should  restrict  its  use  to  those  cases 
in  which  we  fear  that  the  swelling  may  develop  into  an  abscess 
(p.  77).  If  there  be  a  wound  as  well  as  swelling,  we  may  apply 
to  the  part,  ice,  which,  after  breaking  it  into  small  pieces,  we  may 
enclose  in  an  indiarubber  bag  made  for  the  pua^ose,  or  in  other 
waterproof  material,  or  we  may  place  over  it  a  single  fold  of  cotton 
rag,  which  we  should  keep  constantly  wet  with  cold  water.  If  the 
swelling  does  not  go  down  in  a  day  or  two,  and  we  have  reason  to 
suspect  that  pus  is  likely  to  form,  we  may  rub  over  it  eucalyptus 
oil  from  time  to  time,  or  oil  of  turpentine,  which  will  slightly 
blister  it.  If  our  attention  has  not  been  called  to  the  injury  until 
pus  has  begun  to  form,  we  may  rub  on  the  part  biniodide  of  mer- 
cury ointment  and  opeh  it  with  the  knife  (Symes'  abscess  knife,  for 
choice),  when  the  tumour  has  become  soft  to  the  touch,  and  when 
the  inflammation  has  subsided.  It  is  well  to  open  the  abscess  as 
soon  as  we  are  certain  that  pus  is  present,  which  fact  we  may 
assume  if  the  tumour  becomes  soft  and  "  pits,"  and  if  the  previous 
abnormal  heat  has  left  it.  Having  made  the  opening,  we  should 
syringe  out  the  pu«,  and  treat  the  part  as  directed  on  page  79. 
After  the  cavity  has  been  thoroug«hly  cleaned  out,  I  have  found 
that  an  injection  of  a  solution  in  ether  of  as  much  iodoform  as 
it  will  take  up,  acts  well  in  these  cases.  A  blister  may  be  applied 
around  an  open  abscess  in  order  to  stimulate  it  to  healthy  action. 
If  we  cannot  obtain  efficient  drainage,  we  may  pass  a  seton,  smeared 
over  with  biniodide  of  mercury  ointment,  through  the  lowest  part 
of  the  abscess.  If  the  vertebrae  have  became  involved,  they  should 
be  cut  down  upon,  and  the  dead  or  diseased  portions  removed. 
Abscess  of  the  withers  is  usually  called  "  fistulous  withers." 

While  the  animal  is  idle,  it  is  well  to  keep  him  on  green  food. 
If  his  withers  are  sore,  care  should  be  taken  that  he  does  not  rub 
them  against  the  frame-work  of  his  stall  or  loose  box. 

When  open  abscesses  on  the  back  are  subjected  to  the  continued 
pressure  of  the  saddle,  they  are  liable  to  take  on  an  angry,  un- 
healthy-looking appearance,  and  to  acquire  a  hard,  leathery  margin, 
in  which  case,  as  I  have  already  said,  they  are  sometimes  called 
sitfasts.  As  the  hard,  dead  skin  which  surrounds  the  sore,  acts 
as  a  foreign  body ;  it  should  be  removed.  This  can  be  best  done 
with  the  knife  after  having  cast  the  horse,  and  after  having  ren- 
dered the  part  insensitive  to  pain  by  means  of  cocaine  (p  608). 
The  resulting  wound  should  be  treated  antiseptically  (p.  67,  et 
aeq.).  If  a  piece  of  skin,  as  sometimes  happens,  is  found  in 
the    centre    of    the    wound    and    detached    from    the    remainder 
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of  the  skin,  it  should  be  torn  off,  or  cut  out;  foi*  if  this 
be  not  done,  it  will  act  as  a  foreign  body  and  will  keep  the 
wound  open.  When  a  small  piece  of  skin  becomes  isolated, 
it  is  apt  to  lose  its  vitality ;  probably  on  account  of  its  having  been 
deprived  of  blood  supply  from  the  surrounding  skin,  as  we  may  see 
when  cross  lines  are  deeply  burned  into  the  skin  during  the  opera- 
tion of  firing,  so  as  to  form  diamond-shaped  marks. 

2.  An  inflamed  condition  of  the  bursa  which  lies  on  the  summits 
of  the  bones  that  form  the  top  of  the  withers  (p.  332). 

3.  A  serous  cyst  which  may  occur  on  one  or  both  sides  of  the 
withers  (p.  337). 

4.  Fibrous  tumours,  which  usually  form  on  the  withers  or  over 


Fig.  42. — Smoothing  out  wrinkles  under  the  girths. 

the  backbone,  just  behind  the  cantle  of  the  saddle.  These  tumours 
should  be  carefully  dissected  out  with  the  knife,  and  the  resulting 
wound  treated  antiseptically  (p.   67  et  seq.). 

5.  Cuts  or  chaps  without  sufficient  bruising  to  cause  an  abscess. 
We  may  apply  to  them  a  couple  of  times  a  day  tannoform,  iodoform, 
Friar's  balsam,  or  alum  and  water. 

Whenever  a  scab  becomes  bruised  or  hurt,  it  should  be  bathed 
with  warm  water  or  poulticed,  so  that  it  can  be  easily  removed, 
nfter  which  any  new  matter  that  may  form,  will  have  free  vent. 
The  wound  should  then  be  treated  with  an  antiseptic  (p.  67). 

6.  "  Heat-spots  "  from  irritation  caused  by  contact  with  the  saddle 
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gear,  and  assisted  hj  heat  and  perspiration.  As  treatment^  we  may 
wash  the  part  with  warm  water  and  tar  soap,  Jeyes'  soap,  or  strong 
carbolic  acid  soap,  and  then  apply  oxide  of  zinc  ointment,  salicylic 
acid  ointment  (1  to  8  of  lard),  or  a  mixture  of  1  part  liquor  plumbi 
subacetatis  and  four  parts  sweet  oil,  glycerine,  or  cream. 

As  long  as  the  horse's  back  continues  sore,  he  should  not  be 
worked. 

Harness  Galls. 

The  harness  saddle  (or  pad)  is  liable  to  injure  the  withers  in  the 
same  way  as  a  man's  saddle,  in  which  case  the  treatment  will  be 
alike  for  both  forms  of  hurt.  The  shoulders,  breast,  and  neck  may 
be  galled  by  the  collar,  or  breast  harness;  and  the  sides,  by  the 
traces. 

The  best  preventive  measures  are :  Accurate  adjustment  of  the 
gear;  suitable  stuffing;  gradually  accustoming  the  animal  to  the 
work ;  and  dressing  the  parts  of  the  shoulders  and  neck  which  have 
borne  pressure,  with  a  saturated  solution  of  alum  in  water,  directly 
the  collar  has  been  removed  after  work.  The  frequent  application 
of  a  strong  solution  of  alum  and  water,  or  even  of  salt  and  water, 
will  serve  to  harden  the  skin. 

Treat  as  for  saddle  galls  (see  preceding  section). 

Poll  Evil. 

DEFINITION. — Poll  evil  is  an  inflamed  condition  which  tends  to 
the  formation  of  deep-seated  abscesses,  aiKl  which  is  found,  as  a 
result  of  injury,  on  the  top  of  the  neck  immediately  behind  the  ears. 

CAUSE. — I  am  inclined  to  think  that  the  sole  cause  of  poll  evnil 
is  injury,  which,  in  this  case,  is  usually  incurred  by  the  horse 
hitting  himself  when  pasing  through  low  doorways,  or  low  passages, 
or  by  being  struck.  Percivall  states  that  it  is  often  brought  on  by 
the  cartThorse  rubbing  his  poll  against  any  convenient  object,  when 
suffering  from  irritation  due  to  the  wearing  of  hard,  heavy,  and 
ill-fitting  head-collars.  The  parasites  (disconiyses  equi,  see  page 
121)  which  are  often  found  in  scirrhous  cord,  are  said  to  sometimes 
gain  entrance  into  the  wound  of  poll  evil.  With  this  complication, 
iodide  of  potassium  should  be  given  as  directed  on  page  127. 

NATURE. — Poll  evil,  according  to  Moller,  begins  as  an  inflammation  of  the 
synovial  bursa  which  lies  on  the  top  of  the  second  neck  vertebra  (the  axis)  and 
which  consequently  enables  the  nispensory  ligament  of  the  head  and  neck 
that  extends  from  the  top  of  the  heawl  to  the  withers,  to  freely  play  over  the 
bony  prominence  covered  by  it. 

SYMPTOMS. — ^At  first  the  swelling  is  about  the  size  of  a  mole ; 
hence  the  German  name,  Mauhvurfsgeschwuht  (mole-swelling).     It 
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is  soft  and  gives  the  feeling  of  being  full  of  fluid,  and  is  more  or 
less  hot  and  painful.  In  the  event  of  successful  treatment,  all  in^ 
flammatoiy  symptoms  may  subside.  If  the  diseased  process  con- 
tinues, the  swelling  becomes  hard  and  diffuse.  Owing  to  the  pain 
which  movement  of  the  part  causes,  the  sufferer  carries  his  head 
stiffly.  Abscesses  form,  break  out  on  the  surface  of  the  skin,  and 
burrow  deeply  down  so  as  to  involve  bone  and  muscle.  Death  may 
occur  from  exhaustion  and  from  pus  gaining  entrance  into  the  spinal 
canal. 

TREATMENT.— Treat  as  for  abscess  (p.  79).  A  seton  will  gene- 
rally act  well.  Feed  from  a  raised  manger  and  not  from  the  ground. 
A  horse  with  poll  evil  should  not  be  turned  out  to  grass ;  for  re* 
taining  the  head  for  a  long  time  in  a  low  position  would  seriously 
interfere  with  the  animal's  chances  of  recovery. 

Bums  and  Soalds. 

VARIETIES  OF  BURNS.-^Cadiot  and  Almy  divide  these 
injuries  as  follows :  Burns  of  tUe  first  degree,  in  which  only  hair 
has  been  consumed  and  a  slight  iniflammation  of  the  skin  set  up. 
Bums  of  the  second  degree^  in  which  blisters  and  pustules  have 
been  produced.  Burns  of  the  third  degree^  in  which  the  skin  has 
become  charred,  with  or  without  grave  results. 

TREATMENT. — ^A  bum  or  scald  injures  by  nervous  shock,  and 
by  producing  a  wound,  which  we  should  treat  antiseptically  (p.  67), 
so  that  it  may  heal  up  with  the  formation  of  as  little  pus  as  possible. 
If  blisters  appear,  draw  off  the  fluid  by  introducing  a  needle  imder 
the  skin  about  hsXt  an  inch  beyond  the  margin  of  the  lowest  point 
of  the  blister,  so  ihat  the  fluid  (serum)  may  be  pressed  out  through 
the  passage  made  by  the  needle,  without  air  being  permitted  to 
enter  the  sac.  This  is  done  in  order  to  retain  the  cuticle  of  the 
injured  part,  as  a  protection  to  it.  To  render  the  needle  free  from 
germs,  it  may,  before  using  it,  be  kept  in  boiling  water  for  about 
five  minutes,  and  then  allowed  to  cool.  If  the  skin  be  merely  red- 
dened or  blistered,  we  may  apply  iodoform  ointment,  zinc  oint- 
ment, glycerine,  sweett  oil,  castor  oil,  or  carron  oil,  and  keep  it 
covered  over  with  antiseptic  cotton  wool  for  a  few  days.  If  the 
skin  be  injured,  with  or  without  implication  of  the  underlying 
tissues,  we  should  treat  the  injuiy  antiseptically  as  an  ordinary 
wound  whioh  we  hope  will  heal  with  eis  little  suppuration  as 
possible.  We  may  therefore  apply  tannoform,  iodoform,  or  oxide 
of  zinc  freely  over  the  part,  and  cover  it  over  with  antiseptic  cotton 
wool  or  lint  or  ordinary  cotton  wool  smeared  over  with  iodoform 
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ointment  or  Balic^lic  aoid  ointment,  or  soaked  in  eucalyptus  oil. 
If  nothing  else  is  at  hand,  we  m&y  dust  the  part  over  with  a  thick 
layer  of  wheaten  flour  or  powdered  starch,  the  good  effect  of  which 
will  be  much  improved  by  the  addition  of  a  fourth  part  of  finely 
powdered  boraoic  acid.  The  after  treatment  does  not  differ  from 
that  of  a  wound.  Iodoform  should  not  be  ujsed  over  large  surfaces, 
for  in  that  case  it  might  act  as  a  poison.  A  saturated  watery  solu- 
tion of  picric  acid  applied  by  means  of  lint  soaked  in  it  and  left 
in  position  for  two  or  three  days,  if  there  is  no  rise  of  temperature 
(Whitla's  "  Dictionary  of  Treatment "),  acts  well  in  mild  bums 
of  small  area,  but,  as  Dr.  Oarless  ("  The  Year-Book  of  Treatment," 
for  1899)  has  pointed  out,  its  application  has  many  drawbacks. 

If  the  pain  be  great,  give  1  oz.  chloral  hydrate  in  a  pint  of  water, 
as  a  drench,  and  keep  up  the  strength  by  a  quart  of  beer,  or  a 
couple  of  glasses  of  spirits  mixed  with  water,  every  now  and  then. 
A  severe  bum  or  scald  causes  great  shock  to  the  system;  hence 
the  necessity  for  supporting  the  vital  power  after  these  accidents. 

Wounds  of  the  Abdomen 

in  their  severe  forms,  are  generally  caused  by  ''  staking,"  as  when 
a  horse,  in  jumping  "  short,"  impales  himself  on  a  spiked  railing  or 
on  a  sharp  pointed  stake ;  and  by  thrusts  with  stable  forks,  horns  of 
cattle,  weapons  of  various  kinds,  and  other  pointed  objects,  as  in 
carriage  accidents,  etc.  Their  gravity  chiefly  depends :  (1)  on  the 
introduction  into  the  abdominal  cavity  (the  space  which  exists  be- 
tween the  sides  of  the  abdomen,  and  the  abdominal  organs,  such  aa 
the  bowels,  stomach,  liver,  spleen,  etc.)  of  contaminated  matter 
from  the  wounded  bowel  or  from  outside ;  (2)  on  an  irreducible  pro- 
trusion of  a  portion  of  the  contents  of  the  abdomen;  and  (3)  on 
injury  to  the  internal  organs.  In  considering  the  chances  of  re- 
covery, we  must  remember  that  horses  often  survive  very  severe 
penetrating  wounds  of  the  abdomen,  with  or  without  treatment. 
Wounds  of  the  abdomen  may  consist  of  simple  injury  to  the  skin 
and  superficial  muscles ;  or  of  an  opening  into  the  abdominal  cavity, 
with  or  without  injury  to  the  internal  organs;  and  with  or  without 
protrusion  of  one  or  more  of  the  internal  organs  through  such  open- 
ing. In  an  accident  of  this  kind,  the  great  danger  is  the  setting-up 
of  peritonitis  (p.  114),  namely,  inflammation  of  the  peritoneum  (the 
membrane  which  lines  the  abdomen  and  covers  the  bowels  and  other 
organs)  by  the  escape  into  it  of  a  portion  of  the  contents  of  the  ali- 
mentary canal,  or  of  blood,  or  by  the  introduction  into  it  of  foreign 
matter  from  without.  Injuries  which  come  under  the  first  heading, 
may  be  treated  ns  simple  wounds,  in  which  case,  precautions  should 
be  taken  to  prevent  matter  (pus)  working  down  through  the  under- 
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lying  structures,  and  to  allow  it  free  exit.  In  ascertaining  the  depth 
of  the  wound  we  should  use  the  finger  rather  than  the  probe,  lest 
by  our  interference  we  might  convert  a  superficial  wound  into  one 
penetrating  the  abdomen.  In  the  graver  cases,  a  large  dose  of 
extract  of  Indian  hemp,  say,  4  drachms,  or  1  oz.  of  chloral  hydrate 
may  be  given  to  relieve  the  pain.  In  order  to  nullify  the  actien  of 
putrefactive  germs  (p.  63),  a  solution  of  1  part  of  creolin  or  car- 
bolic acid  to  40  of  water,  or  one  of  15  grains  of  chinosol  to  a  pint  of 
water,  may  be  freely  applied  to  the  part,  and  introduced  into  the 
wound  by  means  of  a  sponge  and  stick,  or  other  suitable  arrange- 
ment. Any  one  of  these  applications  may  be  used  on  an  exposed 
part  of  the  bowel  without  fear  of  ill  consequences.  Ready  escape 
for  matter  should  be  provided,  the  knife  being  used  if  necessary. 
Although  the  employment  of  stitches  to  a  wounded  bowel  is  not  very 
likely  to  give  good  results  in  horse  practice,  I  may  point  out  that,  to 
be  effective,  they  should  not  be  further  apart  than  a  twelfth  of  an 
inch ;  that  the  turned-in  serous  (outer)  surfaces  should  be  brought 
together  by  the  sutures;  and  that  fine  carbolised  silk  thread  may 
be  used.  If  any  internal  organ  protrudes,  it  should  be  carefully 
washed  with  the  antiseptic  solution,  and  an  attempt  made 
to  return  it,  except  in  the  case  of  omentum  (p.  284),  which  has 
become  injured.  Such  protruding  portion  of  omentum  may  be 
safely  cut  oif.  The  wound  should  finally  be  disinfected  by  the  anti- 
septic lotion,  and  closed  with  stitches ;  due  precaution  as  to  drain- 
age being  taken.  The  abdomen  may  be  bound  round  with  a  sheet. 
In  order  to  keep  up  the  strength,  while  giving  the  bowels  the  least 
possible  amount  of  work  to  do,  food  in  a  concentrated  form  should 
be  given,  such  as  skimmed  milk  with  the  yolks  of  hard-boiled  eggs 
mashed  up  in  it,  oatmeal  gruel,  etc.  Boiled  barley  and  a  linseed 
mash,  now  and  then,  may  also  be  of  use.  If  constipation  ensues. 
a  little  linseed  oil,  say,  a  quarter  of  a  pint,  may  be  mixed  through 
the  food  three  times  a  day.  As  peritonitis  (p.  114)  is  an  extremely 
fatal  disease,  our  efforts  should  be  directed  to  prevent  its  occurrence, 
and,  if  it  sets  in,  to  mitigate  its  effects.  We  should  also  take 
proper  precautions  to  prevent  pus  from  burrowing  down  and  forming 
abscesses. 

Wounds  of  the  Chest 

result  from  the  same  causes  as  those  of  the  abdomen  (p.  110),  with 
the  addition  of  w^ounds,  by  broken  ribs,  of  the  lungs  and  of  the 
membrane  which  covers  them  and  lines  the  chest.  Tlie  only  wounds 
we  need  consider  here  are  those  which  penetrate  the  wall  of  the 
chest,  or  injure  its  contents,  as  the  end  of  a  broken  rib  might  do ; 
for  wounds  of  the  exterior  of  the  chest  wall  require  no  special 
treatment  beyond  the  observance  of  precautions  against  their  dan- 
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gerous,  if  not  fatal,  extension  into  the  chest.  Wounds  which  pene- 
trate into  this  cavity  are  so  grave  (in  human  practice  the  mortality 
is  about  80  per  cent.),  and  admit  of  such  a  slight  employment  of 
remedial  measures,  that  I  have  little  to  say  about  them  from  a 
practical  point  of  view.  Any  splinters,  dirt,  or  other  foreign  bodies 
which  may  be  in  the  woimd  should  be  removed  and  the  wound 
freely  washed  with  an  antiseptic  lotion  (p.  67),  of  which  the 
best,  in  this  oase,  is  probably  peroxide  of  hydrogen.  In  our 
endeavour  to  keep  the  wound  free  from  contamination,  we 
should  not  touch  it  with  either  probe  or  finger  before  tho- 
roughly disinfecting  (p.  70)  our  exploring  instrument.  We 
may  then  freely  dust  tannoform  over  the  wound,  cover  it  with 
five  or  six  layers  of  antiseptic  cotton  wool  (p.  608),  and  apply  a 
bandage  to  keep  the  dressing  in  place,  unless  there  be  continued 
bleeding,  in  which  case  the  wound  shoiild  be  left  more  or  less  open, 
and  should  be  kept  clean  by  being  bathed  or  gently  syringed  over 
with  an  antiseptic  solution.  As  a  rule,  slings  should  be  employed, 
and  the  patient  kept  on  gruel,  mashes,  green  food,  and  carrots, 
with  plenty  of  fresh  water  to  drink.  No  local  treatment  will  be 
practicable  for  internal  injuries  of  the  chest  unaccompanied  by  an 
external  wound. 

COMPLICATIONS.— The  following  are  the  chief  complications 
resulting  from  these  wounds  : — 

(1.)  Bleeding.  A  frothy  discharge  of  blood  from  the  nose,  in 
greater  or  less  quantity,  is  a  usual  though  not  invariable  symptom 
of  the  lung  being  wounded.  The  blood,  instead  of  issuing  from 
the  wound,  may  be  discharged  into  the  cavity  (the  pleural  sac) 
between  the  lung  and  the  waU  of  the  chest,  thus  constituting  the 
condition  known  as  hcemothorax,  which  cannot  fail  to  take  place 
in  the  event  of  the  surface  of  the  limg  or  the  inside  of  the  wall 
of  the  chest  being  wounded,  when  there  is  no  external  outlet  for 
the  fluid.  The  symptoms  of  this  internal  bleeding,  besides  the 
frothy  discharge  of  blood  from  the  nostrils,  will  be  paleness  of  the 
mucous  membranes,  weakness  of  pulse  and  depression  of  the  vital 
forces  from  loss  of  blood,  and  more  or  less  difficulty  of  breathing 
from  the  pressure  of  the  blood  in  the  pleural  sac  on  the  lung,  which 
will  suffer  collapse  proportionate  in  amount  to  that  of  the  escaped 
fluid.  The  presence  of  this  blood  in  the  pleural  sac  is  very  dan- 
gerous, especially  in  conjunction  with  an  external  wound;  for  the 
escaped  blood  is  apt  to  putrefy  or  at  least  to  form  adhesions  be- 
tween the  wall  of  the  chest  and  the  lung. 

(2.)  Emphysema  or  accumulation  of  air  in  the  loose  connective 
tissue  is  found  underneath  the  skin,  between  the  muscles  and  other 
structures  near  the  surface  of  the  body.     This  is  generally  first 
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noticed  near  the  wound,  but  may  extend,  more  or  less,  over  the 
body,  which  will  have  a  blown-out  appearance.  As  a  rule  it  occurs 
by  air,  during  inspiration,  entering  the  pleural  sac  either  through 
an  external  wound  or  a  wound  in  the  lung;  and,  failing  to  obtain 
exit  by  means  of  its  way  of  entrance,  being  squeezed  by  the  elastic 
recoil  of  the  ribs  during  expiration,  into  the  loose  connective  tissue 
which  lies  open  on  the  wounded  surface  of  the  cheet  wall.  In  cases 
of  emphysema,  the  return  of  the  air  is  prevented  by  the  valve-like 
action  of  the  wound,  or  wounds.  Emphysema  requires  little  or  no 
special  treatment,  as  it  is  seldom  hurtful.  If,  as  might  happen  in 
very  rare  cases,  it  interferes  with  the  breathing,  we  may  let  out 
the  air  through  the  skin,  at  convenient  spots,  with  the  knife,  or 
trocar  and  cajinula. 

(3.)  Pneumothorax  or  accumulation  of  air  in  the  pleural  sac  either 
from  an  external  opening  or  from  a  wound  in  the  lung.  This  con- 
dition is  brought  on  in  the  same  manner  as  emphysema,  and  it  is 
dangerous,  owing  to  its  liability  to  cause  "collapse  of  the  lung." 
As  the  act  of  inspiration  is  that  of  enlargement  of  the  cavity  of  the 
chest,  which  in  health  reduces  the  air  pressure  in  the  lung  and  thus 
causes  the  lung  to  become  inflated  by  the  in-coming  air;  the  pre- 
sence of  air  in  the  pleural  sac  will,  by  the  resulting  pressure  on  the 
surface  of  the  lung,  directly  oppose  the  performance  of  this  function, 
and  will  accordingly  give  rise  to  more  or  less  difficulty  of  breathing. 
To  relieve  this  serious  condition,  we  may  enlarge  the  external  wound, 
if  there  be  one ;  or  tap  the  distended  pleural  sac  with  a  trocar  and 
cannula,  which  is  an  operation  that  demands  an  accurate  know- 
ledge of  the  anatomy  of  the  part.  "The  ohest  may  be  largely 
opened  and  yet  no  collapse  take  place.  This  seems  most  probably 
to  be  due  to  the  adhesion  of  the  two  smooth  moist  pleural  surfaces 
to  each  other"  (Erichsen).  When  a  fair-sized  external  opening 
communicates  with  a  wound  in  the  lung,  air  will  rush  in  through 
the  external  opening  during  inspiration,  and  be  more  or  less  ex- 
pelled out  through  it  during  expiration. 

(4)  Pleurisy  and  (5)  pneumonia  will  respectively  follow  wounds 
of  the  pleura  and  lung.  We  can  do  little  to  relieve  these  complica- 
tions beyond  carefully  nursing  the  patient. 

(6.)  Empyema,  or  pus  in  the  pleural  sac,  is  a  very  serious  con- 
dition which  is  usually  brought  on  by  contamination  of  blood  or  of 
inflammatory  discharges  which  have  accumulated  in  the  pleural  sac, 
or  by  the  entrance  into  it  of  dirt  and  other  germ-laden  material. 
Treatment  should  consist  of  a  thorough  disinfection  of  the  part 
by  an  antiseptic  solution  (p.  67)  and  effective  drainage,  by 
if  necessary,  enlargin^r  the  external  wound,  and  by  making 
a  counter-opening  "on  a  probe  passed  from  the  original  wound 
and    made    to    project   between    two    ribs,    as    the    relations   of 
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the  walk  and  contents  of  the  oavitj  are  often  much  altered 
in  these  cases,  and  unless  a  guide  is  obtained  in  this  wa7,  either  the 
diaphragm  or  the  lung  might  be  accidentally  wounded.  Large 
drainage  tubes  should  be  inserted  at  the  wound  and  the  counter- 
opening  if  one  haa  been  made  "  {Erichun),  As  the  treatnjent  of 
a  case  of  empyema  is  similar  to  that  of  an  abscess  (p.  77),  we  may 
syringe  out  the  pleural  sac  with  a  solution  of  hydrogen  peroxide 
in  water  (1  to  10)  if  necessary- 
Bleeding  after  Castration. 

Owing  to  weakness  of  the  walls  of  the  blood-vessels,  unusual  size 
of  the  artery,  unskilful  manipulation,  or  other  causes ;  serious  bleed- 
ing may  occur  after  castration.  It  may  be  stopped  by  getting  hold 
of  the  end  of  the  severed  cord,  and  ligaturing  the  artery,  or  again 
dividing  the  cord,  higher  up,  with  the  ^craseur.  The  treatment  for 
the  arrest  of  bleeding,  recommended  on  pages  71  and  72,  should 
be  adopted  here.  Some  practitioners  recommend  that  an  enema  or 
two  of  water,  as  cold  as  possible,  should  be  given ;  and  others,  that 
a  lump  of  ice  should  be  placed  within  the  scrotum.  Fleming  advises 
the  application  of  a  folded  horse-rug,  saturated  with  cold  water, 
across  the  loins  for  a  few  minutes.  I  have  found  the  best  results  to 
be  obtained  by  casting  the  animal,  putting  him  on  his  back,  re- 
moving the  blood  from  the  cavity  in  the  scrotum  with  a  sponge, 
securing  the  bleeding  ends  of  the  arteries  with  an  artery  torsion 
forceps,  and  twisting  them,  or  even  by  seizing  the  cut  ends  of  the 
arteries  with  the  fingers,  and  keeping  them  firmly  compressed  for 
a  few  minutes,  after  which  I  have  generally  found  the  bleeding  to 
have  ceased. 

Peritonitis 

is  inflammation  of  the  peritoneum,  which  is  the  smooth  and  glisten- 
ing membrane  that  lines  the  walls  of  the  abdomen  and  covers  the 
stomach,  liver,  spleen,  intestines,  and  other  abdominal  organs.  It 
descends,  at  each  side,  through  the  inguinal  canal,  lines  the  scrotum 
and  covers  the  testicles.  The  peritoneum  thus  forms  a  closed  cavity 
or  sac. 

NATURE. — ^As  the  peritoneum  is  a  serous  membrane,  inflammation  in  it  is 
followed  by  a  more  or  lew  copious  secretion  of  watery  fluid  (serum),  with  the 
usual  symptoms  of  redness,  i<uppuration,  and  the  formation  of  adhesions. 
The  liability  to  and  danger  of  peritonitis  is  directly  proportionate  to  the 
contamination  of  the  part.  "  The  experience  of  the  operation  of  ovariotomy 
shows  us  that  the  peritoneal  cavity  may  be  opened  and  freeljr  exposed  to  the 
air  without  any  great  risk  of  the  occurrence  of  septic  peritonitis,  provided 
that  it  be  thoroughly  cleaned  and  no  decomposable  matter  be  left  within  it. 
The  subject  has  furthrr  been  experimentally  investigated  in  animals  by 
Wegner,  and  the  results  obtainedj^by  him  teud  to  show  that,  if  only  a  portion 


STBOKE  OF  LIGHTNING.  llo 

of  the  peritoneum  be  exposed  to  irritation,  the  liauid  exudation  is  rapidly 
absorbed  by  the  healthy  part  of  the  membrane,  fo  tnat  the  cavity  is  kept  dry 
and  free  from  putresciole  matter.  In  rabbits  it  waa  found  that  a  consider- 
able quanti^  of  simple  water,  or  even  of  fluids  containing  septic  bacteria, 
eonid  be  injected  into  the  peritoneal  cavity  without  evil  results  following, 
the  fluids  being  rapidly  absorbed  and  carried  into  \he  blood-stream.  If,  how- 
ever, the  quantity  injected  was  greater  than  could  be  thus  rapidly  disposed 
of,  septic  peritonitis  invariably  followed"  {ICrichsen).  The  entrance,  into 
the  abdominal  cavity,  of  dung  from  a  wounded  bowel,  dirt,  or  blood  is 
extremely  liable  to  give  rise  to  fatal  peritonitis.  Thei  most  obvious  lesson 
to  be  gained  from  the  foregoing  observations  is  the  necessity  of  the  employ- 
ment of  the  strictest  possible  antiseptic  precautions  (p.  70)  in  all  operations 
(fsach  as  castration)  by  which  the  peritoneum  is  necessarily  wounded,  and 
in  the  treatment  of  all  injuries  by  which  the  peritoneum  has  been  hurt. 

VARIETIES. — Peritonitis  may  be  circumscribed  (confined  to  one 
spot)  or  diffuse  (affecting  more  or  less  the  entire  surface);  acute 
or  chronic;  primitive  (appearing  independently  of  any  other  dis- 
ease), or  secondary  to  an  injury  or  other  affection.  In  horses,  it  is 
almost  always  acute  and  secondary. 

CAUSES. — The  usual  cause  is  injury  to  the  peritoneum,  as  in 
castration,  penetration  of  the  abdomen,  hernia,  and  foaling.  Trasbot 
states  that  the  drinking  of  excessive  amounts  of  cold  water  or  the 
eating  of  inordinate  quantities  of  snow  or  ice  may  bring  it  on. 

SYMPTOMS. — ^Frequent  and  wiry  pulse  (showing  liigh  arterial 
pressure);  hurried  breathing;  rigidity  and  distension  of  the 
abdomen,  which  is  very  painful  to  the  touch;  arching  of  the  back 
and  tucking  up  of  the  belly;  great  depression  and  distress;  dis- 
inclination to  move ;  frequent  and  painful  attempts  at  making  urine, 
which  is  voided  in  small  quantities;  and  coldness  of  the  ears  and 
legs.  Up  to  the  last,  the  lungs  seem  to  act  well;  but  the  heart 
appears  unable  to  supply  them  with  blood.  Towards  the  end,  the 
pulse  becomes  imperceptible.  In  fatally  acute  cases,  the  animal 
dies  after  a  few  hours*  suffering. 

CHANCES  OF  RECOVERY.— As  a  rule,  an  attack  of  peritonitis 
in  the  horse  is  followed  by  death. 

TREATMENT.— We  may  try  the  effect  of  J  oz.  of  Indian  hemp  in 
a  ball,  or  IJ  oz.  of  chloral  hydrate  in  a  pint  of  water,  and  apply 
warm  fomentations  to  the  part.     We  might  bleed. 

Stroke  of  Lightning. 

Horses  which  are  out  in  the  field  are  sometimes  struck  with 
lightning.  There  have  been  a  few  cases  of  horses  being  more  or 
less  injured  by  discharges  from  electric  wires.  The  shock  may 
cause  instantaneous  death;   or  more  or  less  unconsciousness,  and 
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paralysis.  Besides  the  nervous  effect,  the  electricity  may  burn  the 
hair,  skin,  and  underlying  structures ;  may  tear  the  soft  parts ;  and 
even  break  bones.  The  bums  on  the  hair  and  skin  not  unfre- 
quently  take  the  form  of  tracings  of  the  branches  of  trees. 

To  relieve  the  unconsciousness,  we  may  cause  the  patient  to  smell 
ammonia,  and  give  him  strong  tea  or  coffee  to  drink.  We  may 
combat  the  paralysis  by  rubbing  into  the  part  some  stimulating 
liniment,  such  as  compound  camphor  liniment;  a  mixture  of  one 
part  of  either  turpentine  or  kerosene  (paraffin)  oil  to  two  parts  of 
any  ordinary  oil;  or  mustard  oil.  To  stimulate  the  paralysed 
muscles,  we  may  inject  subcutaneously  in  their  neighbourhood,  from 
time  to  time,  two  grains  of  the  hydrochlorate  of  strychnine  dissolved 
in  a  teaspooDful  of  water.  Or  we  may  give  a  drachm  of  nux  vomica 
in  the  food. 

Frost-Bite. 

The  effects  of  frost-bit©  in  the  horse  are  usually  confined  to  the 
frog  of  the  foot  (giving  rise  to  thrush)  and  to  the  skin  of  the  pastern. 
The  practice  of  using  salt  to  melt  snow  is  liable  to  cause  frost-bite 
in  the  feet  of  horses  which  travel  on  roads  thus  treated. 

In  Russia  I  have  seen  several  cases  of  the  tips  of  horses'  ears 
having  been  removed  by  frost-bite. 

The  symptoms  of  frost-bite  are  due  to  the  fact  that  if  the  blood 
is  driven  out  of  any  part,  and  that  part  is  kept  bloodless  for  a 
period  which  need  not  exceed  two  or  three  minutes,  inflammation 
will  be  set  up  if  the  blood  be  allowed  to  again  enter  the  vessels, 
especially  in  large  quantities.  If  the  blood-vessels  continue  to  be 
deprived  of  blood  for  a  comparatively  long  period,  they  will  become 
incapable  of  receiving  the  blood,  and  the  part  will  consequently 
remain  bloodless  and  dead.  In  this  case,  suppuration  will  be  set  up 
in  the  neighbouring  healthy  tissue,  and  the  dead  part  will  become 
separated.  In  cases  which  admit  of  recovery,  the  inflammation 
caused  by  the  re-entrance  of  the  blood  will  not  be  sufficiently 
intense  to  cause  destruction  of  the  part.  To  obtain  this  desirable 
result,  the  re-admission  of  the  blood  should  be  very  carefully  regu- 
lated ;  for  the  larger  the  amount,  the  greater  will  be  the  irritation 
to  the  vessels.  Hence,  the  worst  possible  treatment  we  could 
apply  to  the  part,  would  be  to  immerse  it  in  warm  water,  or  to 
expose  it  to  the  influence  of  a  fire.  On  the  contrary,  our  efforts 
in  stimulating  the  return  of  the  blood  should  be  limited  to  friction 
with  a  lump  of  snow,  or  with  a  pad  of  cloth  or  straw  dipped  in 
cold  water.  As  the  horse  cannot  give  us  an  account  of  his  feelings, 
and  as  his  skin  is  thick,  covered  with  hair,  and  generally  full  of 
pigment ;  we  are  hardly  ever  able  to  apply  remedies  for  frost-bite 
to  him  in  sufficient  time  to  aid  in  the  restoration  of  the  part  to 
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health.  Our  interference  will  therefore  be  limited,  as  a  rule,  to 
treating  the  part  antiseptically  (p.  67)  as  an  ordinary  wound. 
Tannoform  or  iodoform  may  be  freely  dusted  over  the  part,  which 
may  be  stimulated,  if  necessary,  by  the  application  of  a  little 
turpentine  or  phenicated  camphor  (p.  69). 


Inflammation  of  Yeins  (Phlebitis), 

The  only  form  of  inflammation  of  veins  I  shall  here  consider, 
is  that  to  which  the  jugular  vein  is  liable  from  the  operation  of 
bleeding. 

CAUSES. — The  chief  causes  which  induce  inflammation  in  that 
portion  of  the  jugular  vein  which  has  been  woimded  during  bleeding 
(p.  638)  are  as  follows  : — (1)  Injury  by  a  blow  given  with  the  blood- 
stick.  (2)  Laceration  or  tearing  (instead  of  clean  cutting)  of  the 
wound,  as  might  happen  from  the  use  of  a  blunt  instrument.  (3) 
The  fact  of  more  wounds  than  one  being  made  in  the  part.  (4) 
Failure  to  make  the  wound  in  the  direction  of  the  vein,  i.e.,  longi- 
tudinally (Moller).  (5)  The  introduction,  into  the  wound,  of  de- 
composing matter,  which,  when  this  takes  place,  is  generally  ob- 
tained from  the  blade  of  the  instrument ;  but  may  also  be  commu- 
nicated by  unhealthy  surroundings.  (6)  Undue  irritation,  suflicient 
to  set  up  suppuration,  a«  happens,  for  instance,  when  the  part  gets 
rubbed  by  the  animal,  soon  after  the  operation.  (7)  Failure  in 
bringing  the  edges  of  the  wound  correctly  together.  (8)  A  bad  con- 
dition of  the  animal's  system,  which  will  prevent  the  wound  readily 
healing. 

I  believe  that  an  ill-aimed  blow  with  the  blood-stick  is  the  not 
unfrequent  cause  of  inflammation,  wiiich  follows  bleeding  .with 
a  fleam  far  oftener,  than  bleeding  with  a  lancet. 

NATURE. — As  Jonp  as  the  walls  of  the  blood-vessele  are  in  a  healthy 
condition,  the  blood  which  circulates  in  these  vessels  exhibits  no  disposition 
to  coagulate  (p.  12) ;  but  if  the  walls  become  diseased  or  hurt,  a  clot  of  greater 
or  less  size  will  form  at  the  seat  of  injury  inside  the  vessel.  The  formation 
of  pus,  which  is  a  diseased  product,  in  a  part  bathed  by  blood,  also  excites 
coa^lation  of  that  fluid.  As  it  is  almost  impossible  to  obtain  under  strict 
antiseptic  conditions,  healing  of  the  wound  made  in  the  operation  of  bleeding ; 
a  dot  is  probably  deposited  in  every  instance.  If  the  wound  heals  in  an 
ordinary  healthy  manner,  the  clot,  which  will  then  be  of  a  comparatively 
small  size,  will  become  absorbed,  and  the  circulation  of  the  part  will  be 
restored.  In  olden  days,  when  it  was  a  routine  practice  to  bleed  both  men 
and  horses  at  least  once  a  year,  the  repeatedly  operated-upon  vein  kept,  in 
many  cases,  its  circulation  unimpaired  up  to  the  time  of  death.  The  state  of 
the  health  will,  as  in  all  other  wounas,  greatly  influence  the  manner  of 
healing.  A  blow  or  severe  pressure  on  the  outside  of  the  vein,  even  without 
the  skin  being  broken,  may  cause  a  clot  by  injury  to  the  walls  of  the  vessel. 
If,  from  the  intensity  of  the  injury  or  diseased  action,  the  stoppage  in  the  vein 
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be  complete,  fibrin  will  become  deposited  above  and  below  the  clot,  as  far  as 
the  blood  is  stagnant,  so  that  the  vein  will  be  plugged  up  by  a  fibrous  deposit 
or  thrombus.  Subsequently,  circulation  in  the  vein  may  become  more  or  less 
restored,  or  the  vein  may  remain  permanently  blocked  up,  in  which  case,  loss 
of  direct  circulation  through  the  vessel  will  be  compensated  for,  in  process  of 
time,  by  the  establishment  of  "  collateral  circulation,"  by  means  of  branches 
of  veins  which  communicate  together  above  and  below  the  wound.  When 
pus  (p.  15)  forms  in  the  wound,  blood-poisoning  may  take  place  with  or 
without  embolism,  which  is  the  term  applied  to  the  plugging-up  of  distant 
vcssvels  of  comparatively  small  calibre,  by  oroken-oflf  particles  of  the  thrombus 
being  carried  into  the  circulation.  Such  embolism  is  particularly  liable  to 
cause  a  fatal  form  of  inflammation  of  the  lungs,  into  which  organ  the  blood 
that  passes  through  the  jugular  vein,  is  carried  in  order  to  be  purified  before 
reachmg  the  heart  (p.  10  et  seq.).  Moller  states  that  blood-poisoning  from 
inflammation  of   the  jugular  vein  is  rare. 

SYMPTOMS. — ^The  only  cases  we  need  consider  here  are  those 
in  which  the  inflammation  of  the  walls  of  the  vein  runs  an  unhealthy 
course,  with  the  formation  of  pus  and  an  extensive  clot.  The 
nifected  portion  of  the  vein  is  swollen,  hard,  knotted,  and  painful 
to  the  touch.  The  surrounding  tissues  are  more  or  less  swollen, 
and  the  wound  has  an  unhealthy  and  inflamed  appearance,  and 
discharges  dark-coloured  blood  and  pus.  Abscesses  may  form  in 
the  clot.  Inflammation  of  the  lungs  from  embolism  may  be  mani' 
fested  by  high  internal  temperature  and  great  diflftculty  of  breathing. 
For  symptoms  of  blood-poisoning,  see  page  532.  In  favourable 
cases  of  blocking  up  the  vein,  the  establishment  of  "  collateral  cir- 
culation" will  in  time  relieve  the  distressing  symptoms  of  brain 
disturbance  which  at  first  take  place,  owing  to  interference  with 
the  removal  of  venous  blood  from  the  head. 

We  can  find  out  if  this  vein  is  in  working  order  by  pressing  our 
finger  on  the  jugular  groove,  at  about  the  spot  indicated  by  the 
arrow  head  in  Fig.  43.  If  it  be  all  right,  it  will  be  seen  to  fill  with 
blood,  above  the  finger. 

TREATMENT.— Treat  the  wound  antiseptically  (p.  67),  after 
bathing  the  part  with  warm  water.  If  any  abscesses  form,  open 
them  freely  and  treat  as  directed  on  page  79.  Avoid  probing  the 
wound  or  pressing  on  the  thrombus  (clot  in  the  vein),  lest  embolism 
(see  above)  may  ensue.  Rub  in  **  a  smart  cantharides  blister  along 
the  course  of  the  inflamed  part,  and  a  cure  will  be  effected  in  a  very 
short  time.  The  blister  is  to  be  applied,  whether  suppuration  be 
present  or  otherwise"  (Williavis),  The  vein  may  be  tied  (ligatured) 
either  below  the  thrombus  or  both  below  and  above  it,  as  the  case 
may  indicate.  The  horse  should  not  be  made  to  feed  with  his 
head  low  down,  as  that  would  greatly  increase  the  difficulty  the 
blood  already  has  of  making  its  way  to  the  heart. 
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Inflammation  of  the  Testicles  from  Injury. 

CAUSE. — ^While  in  India,  I  saw  several  cases  of  this  complaint 
among  race  horses  that  were  trained  or  raced  on  sandy  courses, 
especially  when  the  ground  had  an  admixture  of  small  stones  on  its 
surface.  Under  such  circumstances,  the  injury  was  no  doubt  in- 
flicted by  hard  objects  thrown  upwards  and  backwards  by  the 
fore  feet  of  the  animals  in  question.  I  have  never  seen  it  occur 
on  courses  covered  with  horse  dung,  like  that  at  Calcutta;  or  on 
those  laid  down  with  tan,  like  that  at  Cawnpore,  when  I  was 
Honorary  Secretary  of  the  Races  at  that  station.       Colonel  John 


Fig,  43. — ^Jugular!  vein. 

Anderson,  A.V.D.,  was  the  first  to  draw  my  attention  to  this 
cause  of  inflammation  of  the  testicles  (orchitis),  when  I  was  stay- 
ing with  him  at  Poona,  where  horses  frequently  hurt  themselves 
while  being  trained  on  the  race  course  of  that  place,  which  at  that 
time  was  just  the  kind  of  track,  to  favour  the  occurrence  of  this 
accident.  This  disease  is  also  brought  on  by  other  injuries  of 
various  kinds. 

SYMPTOMS. — ^Heat  and  tenderness  of  one  or  both  testicles,  with 
more  or  less  lameness  in  some  cases.  Matter  (pus)  may  form  at 
the  seat  of  injury,  and  watery  fluid  (serum)  may  accumulate  at 
the  lower  part  of  the  scrotum. 

TREATMENT.— Keep  the  animal  "low,''  by  giving  him  Epsom 
salts  (p.  609)  and  green  food.     Bathe  the  part  frequently  with  warm 
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water,  and  support  the  testicles  with  an  improvised  suspensory 
bandage,  adjusted  over  his  croup.  The  injured  testicle  or  testicles 
can  be  smeared  over  every  day  with  an  ointment  composed  of 
equal  parts  of  glycerine  and  extract  of  belladonna,  or  painted  over 
with  iodine  liniment.  If  an  abscess  forms,  it  should  be  opened 
with  a  knife,  and  treated  antiseptically  (p.  67).  If  serum  accu- 
mulates, it  should  be  let  out,  by  puncturing  the  skin,  previous  to 
doing  which,  the  testicle  should  be  lifted  up,  so  that  it  may  not 
be  wounded.  In  severe  cases,  give  a  ^oz.  iodide  of  potassium  daily 
in  the  drinking  water. 
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CHAPTER  VII. 

MalIONAITT  TuifOUBS. 
BOTRTOMTCOSIS SCIRRHOUS  CORD ^ACTINOMYCOSIS — ^MBLANOSIS. 

Thb  general  meaning  of  a  tumour  is  a  "  swelling."  The  most 
readily  observable  characteristics  of  malignancy  in  a  tumour  are : 
a  tendency  to  recur  if  locally  removed;  to  extend  to  tissues  other 
than  that  in  which  it  first  appeared ;  and  to  invade  distant  parts. 
These  properties  are  of  course  absent  in  benign  swellings,  such  as 
splints,  warts,  and  capped  hocks. 

Botryomyoosis 

is  a  diseased  state  of  the  tissues  set  up  by  the  presence  of  special 
micro-organisms,  which  Rivolta  found  in  scirrhous  cord  in  1879, 
and  which  he  called  discomyses  equi.  They  are  also  termed 
hotrynmyees.  They  are  often  met  with  in  scirrhous  cord,  poll  evil, 
fistulous  withers,  and  in  tmnours  which  form  on  various  parts  of 
the  surface  of  the  body.  In  all  these  cases,  they  appear  to  act  as  an 
aggravation  of  an  already  existing  wound,  and  not  as  an  original 
cause.  It  is  probable  that  the  Indian  disease,  bursatee,  is  due  to  an 
allied  parasite.  Cadiot  and  Almy  state  that  the  majority  of  fibrous 
timiours  which  have  suppurating  sinuses,  are  due  to  botryomyces. 
Bollinger  has  found  these  microbes  in  fibrous  tumours  in  the  lungs, 
and  has  given  the  name  ol  botryomycosis  to  the  disease  originated 
by  them.  It  appears  that  these  parasites,  like  actinomyces,  find  a 
favourable  residence  in  decaying  vegetable  matter;  hence  an 
objection  to  bedding-down  horses  with  open  wounds  (such  as  those 
inflicted  by  castration),  on  peat  moss,  seems  to  be  reasonable. 
The  irritation  caused  by  the  presence  of  this  fungus,  gives  rise  to 
a  growth  of  fibrous  tissue  which  has  a  tendency  to  degenerate  and 
break  up  in  the  form  of  pus. 
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TREATMENT— Remove  the  tumour  with  the  knife  or  other 
suitable  means;  and,  as  described  for  scirrhous  cord  and  actino- 
mycosis, treat  locally  with  an  antiseptic,  and  generally  with  iodide 
of  potassium. 

SoirrhouB  Cord 

is  a  swollen  and  hardened  condition  of  the  spermatic  cord  from 
which  the  testicle  has  been  removed. 

The  microbes  of  botryomycosis  are  often  met  with  in  scirrhous 
cord,  and  are  probably  the  cause  of  the  sinuses  and  suppuration  of 
bad  cases  of  this  disease,  but  they  are  not  its  producers.  Leblanc 
(Cadre's  "  Ency.  Vet^r.")  points  out  that  these  parasites  are  never 
found  in  a  recently  foimed  scirrhous  cord  which  has  not  a  sinus. 

SYMPTOMS  OF  SCIRRHOUS  CORD.— In  this  disease,  a  mush- 
room-like  (hence  its  French  name,  champignon)  swelling  forms  at 
the  end  of  the  divided  cord,  and  thus  gives  the  tumotu*  the  appear- 
ance of  growing  from  a  stalk  or  pedicle.  Or  the  swelling,  beginning 
at  the  end  of  a  cut  cord,  may  extend  upwards  in  the  substance  of 
the  cord,  assuming  more  or  less  the  shape  of  an  elongated  cone. 
In  the  former  case,  it  may  remain  outside  the  scrotum,  and  may 
hang  down  to  a  considerable  extent,  even  as  low  as  the  hocks,  as 
observed  by  H.  Bouley.  In  the  latter,  it  may  go  as  high  as  the 
inguinal  canal,  or  even  into  the  abdomen.  The  affected  part  of  the 
cord  becomes  hard  and  greatly  swollen,  even  to  the  size  of  a  man's 
fist,  or  to  the  thickness  of  his  arm.  In  well-developed  cases,  one 
or  more  sinuses  form  at  the  ead  of  the  tumour,  and  discharge  thick 
curdy  pus.  The  scrotum  always  becomes  closely  adherent  to  the 
tumour,  which  in  some  instances  may  be  seen  in  a  cup-like  depres- 
sion made  by  the  skin  round  the  edges  of  the  wound.  The  invaded 
portion  of  the  cord  becomes  filled  with  blood-vessels  from  that 
part  of  the  scrotum  to  which  it  is  adherent,  and  consequently 
becomes  more  or  less  red.  Owing  to  the  presence  of  the  tumour, 
which  may  be  single  or  double  (affecting  one  or  both  cords),  the 
movements  of  the  hind  limbs,  especially  those  of  the  affected  side, 
become  more  or  less  impeded.  The  pain,  inconvenience,  and  dis- 
charge may  give  rise  to  fever  and  loss  of  condition.  By  passing 
the  hand  into  the  rectum,  we  may  find  out  by  the  state  of  the  cord» 
whether  or  not  the  tumour  has  extended  into  the  abdomen. 

PROGRESS  OF  SCIRRHOUS  CORD.— I  venture  to  think  that 
in  the  progress  of  this  disease  there  are  two  well-marked  stages, 
namely  (1)  adherence  of  the  scrotum  to  the  end  of  the  divided  cord, 
and  (2)  suppuration  in  the  tumour.  The  former  stage  may  continue 
for  years  without  merging  into  the  latter.     On  the  other  hand,  I 
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have  seen  a  case  of  scirrhous  cord  become  fully  developed  within 
three  weeks  after  castration.  In  it,  the  lower  end  of  the  cord  was 
of  the  thickness  of  a  man's  fore-ai*ni,  and  had  two  sinuses  which 
were  about  three  inches  deep,  and  which  were  full  of  thick  pus. 
Old  standing  cases  of  thickened  cord  with  adherence  to  the  scrotum, 
but  without  suppuration,  may  be  due  to  external  irritation  accom- 
panied by  increased  vascidarity,  ajid  not  to  the  action  of  a  parasite ; 
although  the  part  in  them  is  particularly  well-placed  to  become 
infected  by  such  an  organism.  Death  may  take  place  by  the 
debilitating  effects  of  the  disease,  and  by  the  tumour  extending 
into  the  abdomen. 

CIRCUMSTANCES  PREDISPOSING  TO  SCIRRHOUS  CORD.— 
As  far  as  I  know,  the  only  ciroimistances  which  predispose  a  horse 
to  this  disease,  are :  division  of  the  cord  too  low  down ;  imdue 
pulling  on  the  cord,  as  might  happen  during  castration;  and 
adherence  of  the  edge  of  the  scrotal  wound  to  the  end  of  the 
divided  cord.  The  natural  tendency  of  the  wounded  surfaces  of  the 
scrotum  will  be  to  adhere  to  the  end  of  the  cord,  if  the  cord  be 
left  sufficiently  long  to  permit  of  such  union  taking  place.  If  this 
adherence  be  prevented,  the  cord  will  soon,  by  retracting,  remove 
its  wounded  end  beyond  the  influence  of  outward  irritation  and 
contamination. 

TREATMENT. — ^Whenever  practicable,  we  should  lose  no  time 
in  attempting  the  complete  removal  of  the  tumour.  In  doing  this, 
I  would  recommend  that  the  first  operation,  by  being  thoroughly 
radical,  should  of  necessity  be  the  la^t.  I  must,  however,  say  that 
Mr.  W.  R.  Davies  and  other  veterinary  surgeons  have  had  entire 
success  with  partial  removal  of  the  tumour,  and  subsequent  anti- 
septic treatment.  In  operating,  I  would  advise  that  the  horse  be 
made  to  lie  down  in  the  manner  described  om  page  641  et  seq. ;  put 
under  chloroform ;  placed  on  his  back ;  and  his  hind  legs  drawn  up 
by  side  lines  as  in  castration,  and  kept  in  this  position  by 
a  bag  full  of  straw  propped  up  against  each  side  of  him. 

Undoubtedly,  torsion  (p.  654)  is  the  best  method  by  which  to 
perform  the  operation  of  removal;  for,  by  it,  we  make  certain  of 
the  division  taking  place  in  the  sound  part  of  the  cord,  which  being 
free  from  the  new  formation  of  fibrous  tissue,  is  not  so  tough  as 
the  affected  portion.  Mr.  E.  Bailey,  M.R.C.V.S.  of  Leicester,  who 
has  removed  scirrhous  cord  according  to  this  method  in  a  large 
number  of  cases,  informs  me  that  he  has  been  invariably  successful 
in  effecting  a  complete  cure  by  it. 

Having  secured  our  horse,  we  begin  by  making  a  circular 
or  oval  incision  through  the  skin  of  the  scrotum  round  the  end  of 
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the  enlarged  cord ;  and  then  carefully  dissect  away  the  skin  until 
it  is  entirely  separated  from  the  tumour.  Although  it  is  advisable 
to  do  this  as  much  as  possible  with  the  fingers  (for  torn  blood- 
vessels will  not  bleed  as  freely  as  clean-cut  ones);  we  can  make 
but  little  progress  in  well-developed  cases  without  a  free  use  of  the 
knife.  We  should,  however,  when  employing  it,  carefully  note  the 
position  of  the  many  newly-formed  veins,  which  manifest  them- 
selves by  their  blue  colour,  and  which  we  should  ligature  before 
cutting  through  them  on  the  tumour  side  of  the  ligature.  The 
tying  of  one  of  these  veina  may  be  perfonned  by  passing  underneath 
it  a  curved  suture  needle,  through  which  a  piece  of  silk  or  stout 
thread  has  been  threaded,  and  tightly  closing  the  vein,  by  a  reef 
knot  (Fig.  32,  p.  73).  While  this  dissection  is  taking  place,  the 
operator  should  have  an  assistant  to  instantly  remove  the  blood 
from  the  exposed  surface  by  pressing  on  it  for  a  moment  a  sponge 
out  of  which  moisture  has  been  squeezed.  The  assistant  should 
have  two  sponges  to  use  by  turns,  and  a  pail  of  water  in  which  to 


Fig.  44. — Torsion  forceps. 

clean  them.  The  operator  should  have  at  hand  an  artery  forceps 
to  pick  up,  and  twist  if  necessary,  any  blood-vessels  which  he  may 
inadvertently  cut  before  ligaturing  them.  Owing  to  the  fact  of 
these  veins  having  a  large  calibre  compared  to  the  thickness  of 
their  walls,  ligaturing  will  be  more  effective  for  closing  them  than 
twisting. 

When  the  tumour  is  thoroughly  free  from  the  previously  adhering 
scrotum,  we  may  take  it  in  our  hand«  and  twist  it  roimd  and  roimd, 
until  the  cord  gives  way.  To  complete  the  severance,  we  may  use 
a  torsian  forceps  (Fig.  44).  After  the  tumour  has  been  removed, 
we  should  freely  apply  to  the  part,  by  means  of  a  syringe,  a  suitable 
antiseptic  solution  (p.  67)  such  as  one  of  carbolic  acid  or  creolin 
in  water  (1  to  20).  Our  subsequent  treatment  will  be  similar  to 
that  after  castration. 

Nocard  has  had  great  success  in  the  treatment  of  scirrhous  cord 
by  the  daily  administration  of  2J  drachms  of  iodide  of  potassium, 
which  amount  may  be  largely  increased  (p.  127).  By  using  J  oz. 
a  day  of  iodide  of  potassium  without  any  other  means,  I  have  had 
entire  success  in  the  treatment  of  scirrhous  cord.     Some  authori- 
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ties  reoommend  that  instead  of  iodide  of  potassium,  biniodide  of 
mercury  (p.  128)  should  be  employed.  This  treatment,  in  the 
event  of  removal  by  surgical  means  not  being  adopted,  may  be 
supplemented  by  injecting  a  couple  of  times  a  day,  liniment  of 
iodine,  into  the  sinus  or  sinuses  with  a  syringe,  or  into  the  sub- 
stance of  the  tumour  by  means  of  a  hypodermic  syringe. 

Aotinomyoosis 

is  a  disease  caused  by  the  ray-fungus  (actinomyces).  "  According 
to  Brazzola,  it  grows  principally  on  Hordeum  marinum  (a  kind  of 
barley).  Upon  the  fragments  of  this  grain  which  had  penetrated 
into  the  gum,  he  has  found  a  mass  of  actinomyces  among  the  vege- 
table fibres.  Johne  and  Piana  have  met  with  this  fungus  on  the 
husks  of  wheat  fixed  in  the  tonsils  and  in  the  tongue  of  an  ox  " 
(Friedherger  and  Frdhner).  It  seems  probable  that  it  gains  en- 
trance into  the  system  only  through  a  wound.  In  the  vast  majority 
of  cases  it  is  confined  to  cattle.  It  is  occasionally  found  in  men, 
seldom  in  pigs,  and  very  rarely  in  horses.  Blanohard  states 
that  carnivorous  animals  do  not  take  it,  even  by  inoculation. 
Vachetta,  however,  reports  a  case  of  it  in  the  dog.  Hammond  has 
seen  it  in  a  sheep.  In  cattle,  men,  and  horses,  it  is  essentially  a 
disease,  at  first,  of  the  skin  and  mucous  membranes,  from  which 
it  extends  to  the  underlying  tissues.  In  cattle,  the  tumours  are 
known  as  wens,  dyers,  crewels,  sitfasts,  polypus,  cancer  of  tbe 
tongue,  cancer  of  the  jaw,  spina-ventosa,  osteo-sarcoma,  etc. 
(Orookshank).  It  has  frequently,  as  in  Australia,  been  mistaken 
for  tuberculosis.  Liebman  has  shown  that  this  fungus,  if  inoculated 
in  a  grain  of  com,  will  grow  according  as  the  grain  becomes  deve- 
loped, and  that  it  will  invade  the  whole  of  the  plant.  He  also  points 
out  that  the  fungus,  by  residence  in  the  animal  body,  loses  to  a 
certain  extent  its  contagious  power ;  but  regains  it  when  it  becomes 
transferred  to  a  vegetable  host.  This  fact  may  account  for  the 
rarity  of  the  disease  among  dogs  and  other  carnivorous  animals. 
There  is  very  little  evidence  to  prove  that  in  ordinary  course,  it  has 
ever  been  transmitted  from  one  animal  (including  man)  to  another. 
Its  usual  point  of  entrance  is  no  doubt  by  the  mouth  and  with  the 
fodder.  It  may  be  carried  into  the  lungs  along  with  dust.  In 
cattle  it  not  unfrequently  forms  a  malignant  tumour  in  the  jaw 
by  gaining  entrance  by  means  of  a  wound  on  the  gum,  or  through 
a  decayed  tooth.  Nocard  points  out  that  the  geographical  distri- 
bution of  this  fungus  is  very  erratic;  it  being  frequent  (amonp; 
cattle)  in  some  countries  and  districts,  and  absent  in  others.  It 
is  very  rare  in  France ;  but  is  often  met  with  in  Holland,  Russia, 
Scotland,  and  the  United  States. 
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The  only  cases  of  actinomjcosis  which  I  have  read  of  in  the  horse 
arc :  pno  in  the  skin  and  underlying  tissues  of  the  thigh,  subsequent 
to  a  wound,  reported  by  Perroncito ;  and  instances  in  the  tongue, 
described  respectively  by  Zschokke,  Truelsen,  Israel,  Baracz,  and 
G  ruber. 

SYMPTOMS.— In  the  only  case  I  have  met  with  in  the  horse,  the 
tongue,  on  the  first  day  that  I  saw  the  animal,  was  swollen  to  at 
least  four  times  its  thickness  in  health ;  was  as  hard  to  the  touch 
as  a  piece  of  cartilage ;  and  had  lost  all  its  power  of  motion,  except 
a  slight  backward  and  forward  movement.  The  end  of  the  tongue 
had  a  mottled  appearance,  being  covered  partly  with,  purple  patches 
of  congestion;  partly  with  yellow  patches.  Further  back,  there 
were  two  deep  grooves,  one  on  each  side,  corresponding  in  size  to 
the  back  teeth,  which  had  evidently  excavated  them,  during  the 
backward  and  forward  movements  of  the  hard  and  greatly  swollen 
tongue.  Connecting  the  front  portions  of  these  grooves  was  a 
transverse  furrow,  which  was  so  deep  (at  least,  two  inches)  that  I 
had  to  be  very  careful  in  manipulating  the  free  end  of  the  tongue, 
lest  I  might  detach  it  from  the  fixed  portion.  This  transverse 
groovo  contained  a  comparatively  large  quantity  of  hard  yellow 
nodules  (Fig.  45)  of  fibrous  tissue.  The  wounded  surface 
of  the  tongue  was  of  a  very  dark  red,  almost  black  colour, 
and  showed  no  granulations  or  any  other  signs  of  the  forma- 
tion of  pus.  The  horse,  a  handsome  three-year-old  thorough- 
bred entire,  was  able,  with  the  greatest  difficulty,  to  eat  only  a 
very  small  amount  of  grass ;  for  he  "  quidded "  by  far  the  greater 
proportion  of  the  grass  which  he  took  into  his  mouth.  He  was  quite 
unable  to  eat  hay  or  oats,  and  there  was  a  constant  and  copious 
discharge  of  saliva  from  his  lips.  CJonsequently,  he  was  in  terribly 
bad  condition,  and  appeared  to  be  on  the  point  of  dying  of  starva- 
tion. The  tongue  was  extremely  painful  to  the  touch;  apparently 
because  the  nerves  of  the  part,  on  manipulation,  became  pressed 
against  the  hard  fibrous  nodules  which  were  embedded  in  the  tongue 
and  which  I  shall  allude  to  more  fully  further  on.  The  mouth 
exhaled  a  stinking  odour. 

Friedberger  and  Frcihner  state  that  "  when  the  tongue  is  affected, 
prehension  and  mastication  are  impeded.  The  organ  is  swollen, 
painful  to  the  touch,  and  there  is  an  abundant  flow  of  saliva."  These 
writers  mention  that  although  the  tumours  (which  vary  in 
size  from  a  pin's  head  to  a  broad  bean)  are  generally  soft,  they  are 
sometimes  of  a  fibrous  consistency  and  of  a  greyish  white  colour ; 
resembling,  in  fact,  those  of  the  case  I  treated.  Crookshank  states 
that  actinomycosis  in  the  tongue  appears  "  most  commonly  in 
the  form  of  nodules  or  wart-like  patches  under  the  mucous  mem- 
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braue  with  a  special  tendency  to  ulcerate  from  the  irritation  of  the 
leeth."  The  characteristic  hardness  of  the  affected  tongue,  which 
has  caused  the  disease  to  be  referred  to  in  various  countries  as 
'*  wooden  tongue/'  Hohzunge^  and  langtts  de  bois,  is  due  to  inflam- 
mation of  the  substance  of  the  tongue,  set  up  by  the  presence  of 
the  fungus.  The  tumours,  wherever  they  may  appear,  may  be  hard, 
as  I  have  described,  or  soft,  and  may,  like  those  of  scirrhous  cord, 
degenerate,  with  the  formation  of  pus,  in  which  the  fuugus  can  be 
found. 

TREATMENT— The  treatment  which  I  successfully  adopted  was 
as  follows :  — Learning  that  the  animal  had  been  getting  ^  oz.  of 
iodide  of  potassium  daily,  and  seeing  that  the  amount  had  failed  to 
check  the  course  of  the  disease,  I  began  by  giving  2  oz.  of  that  drug 
daily  in  the  drinking  water ;  and  found  after  three  days  of  this  treat- 
ment that  the  tongue  had  decreased  in  size,  was  softer  to  the  touch, 


Fig-  45* — Nodule  of  actinomycosis 
(actual  size). 

and  had  lost  its  foetid  smell ;  and  that  the  patient  was  able  to  eat 
better.  During  the  following  38  days,  I  gave  the  animal  62  oz.  of 
iodide  of  potassium,  without  producing  any  of  the  characteristic 
signs  of  iodine-irritation  in  the  system,  such  as  running  at  the  eyes 
and  nose,  which  are  quickly  apparent  in  man  from  an  overdose  of 
this  medicine.  The  only  untoward  effect  produced  in  this  case 
by  the  immense  doses  which  I  was  giving  and  which  I  varied  ac- 
cording to  circumstances,  was  difficulty  in  staling.  This  complica- 
tion was  in  no  way  serious,  and  soon  passed  off  after  the  removal 
of  its  exciting  cause.  Every  day,  after  having  thrown  the  horse, 
I  scraped  with  a  finger  nail  all  the  exposed  nodules  I  could  reach, 
and  applied  to  the  wounds  in  the  tongue,  at  different  times,  tincture 
of  iodine  and  eucalyptus  oil  daily,  and  a  solution  of  20  grains  of 
chloride  of  zinc  to  the  ounce  of  water,  every  second  day.  The  last- 
mentioned  application  I  found  to  be  by  far  the  most  effective  of  the 
three.     As  long  sm  the  horse's  tongue  was  so  bad  that  he  was  unable 
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to  eat  enough  grass  to  sustain  life,  I  gave  him  daily  a  dozen,  or  more 
raw  eggs.  Under  this  treatment,  the  nodules  which  were  in  the 
free  part  of  the  tongue,  and  which  had,  in  the  first  instance,  mani- 
fested their  presence  in  the  substance  of  that  organ  only  hy  yellow 
patches  on  its  surface,  gradually  separated  themselves  from  the 
surrounding  tissue,  and  oame  away  in  the  form  of  hard,  granular 
nodules,  which  looked  like  pieces  of  greyish  white  or  yellowish 
white  coral,  and  which  varied  in  size,  as  I  have  already  said,  from 
that  of  a  pin's  head  to  that  of  a  broad  bean.  The  separation  of 
these  nodides  took  place  without  any  apparent  iuflamniatory  action, 
and  consequently  without  the  formation  of  a  single  drop  of  pus. 
The  nodules  which  were  embedded  in  the  wounded  surfaces,  also 
became  loosened,  and  readily  came  away  by  the  touch  of  the  finger 
nail.  After  six  weeks  of  this  treatment,  all  the  nodules  had  disap- 
peared out  of  the  tongue,  which  had  regained,  to  a  great  extent, 
its  normal  size,  colour,  consistency  and  action ;  the  exposed  surfaces 
had  healed  over;  the  flow  of  saliva  had  ceased;  and  the  animal 
was  able  to  eat  hifi  green  meat  and  hay  without  the  slightest  at- 
tempt at  quidding;  had  greatly  improved  in  condition;  and  was 
in  excellent  health.  In  fact,  I  trained  him  for  racing  later  on.  For 
the  first  six  months  he  had  more  or  less  difficulty  in  eating  oats 
from  the  state  of  his  tongue,  the  full  use  of  which  he  subsequently 
recovered.  I  attribute  these  good  results  to  the  action  of  the  iodide 
of  potassium ;  for  when  I  discontinued  this  drug  on  two  occasions 
for  three  days,  the  symptoms  of  swelling  and  hardness  of  the 
tongue,  running  of  saliva  from  fhe  mouth,  and  adherence  of  the 
nodules  to  the  surrounding  tissues,  began  to  increase  in  a  marked 
manner^  until  I  recommenced  giving  this  medicine,  when  they 
began  to  abate  with  equal  quickness.  The  fact  of  a  young  three- 
year-old  horse  being  able  to  tolerate  such  an  enormoua  quantity 
of  iodide  of  potassium  as  this  one  took,  is  extremely  interesting 
to  students  of  veterinary  medicine. 

Instead  of  large  doses  of  iodide  of  potassium,  which  is  an  expen- 
sive drug,  good  results  have  been  obtained  by  giving  twice  daily  in 
gruel  about  5  grains  of  biniodide  of  mercury  and  10  grains  of  iodide 
of  potassium  in  an  ounce  of  water.  The  iodide  of  potassium  is 
added  in  order  to  render  the  biniodide  of  mercury  soluble  in  water. 

Melanosis 

is  a  malignant  new  growth  which  occurs  in  various  parts  of  the 
body.  It  appears  in  the  form  of  dark-coloured  tumours  which  gra- 
dually increase  in  size,  and  are  usually  situated  on  the  lower,  and 
sometimes  on  the  upper  surface  of  the  tail,  and  about  the  anus, 
sheath  and  crest.  When  it  affects  the  tail  or  crest,  the  hair  over 
the  seat  of  the  disease  falls  out  after  a  time.     Melanosis  is,  with 
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but  few  exceptions,  confined  to  grey  korses,  and  usually  appears 
after  the  ninth  or  tenth  year,  when  the  coat  begins  to  turn  white. 
It  is  much  more  common  in  India  than  it  is  in  England ;  perhaps 
because  the  proportion  of  grey  horses  to  those  of  a  darker  hue  is 
much  larger  in  the  former,  than  in  the  latter  coimtry.  The 
effect  of  light  on  the  colouring  granules  of  the  pigment  cells,  may 
also  have  something  to  say  to  the  larger  percentage  of  cases  met 
with  in  the  hotter  climate. 

Melanosis  is  a  disgusting  disease  when  it  i%  well  developed.  It 
is  not  alone  an  eyesore,  but,  also,  from  affecting  the  internal  organs, 
it  may  permanently  injure  the  horse's  health,  or  even  prove  fatal 
to  him.  The  animal's  condition  becomes  more  or  less  impaired 
by  the  irritation  caused  by  the  tumours,  which  will  often,  especially 
if  subjected  to  friction,  burst,  and  form  unhealthy  sores,  which  dis- 
charge a  dark-coloured  fluid. 

TREATMENT,  as  far  as  I  have  seen  and  can  learn,  is  of  no  use 
with  cases  of  melanosis  in  horses.  I  have  always  found  that  cutting 
out  the  growth  only  caused  it  to  appear  somewhere  else  with  in- 
creased virulence.  I  conclude  that  this  undesirable  result  has  been 
due  to  the  fact  that  the  removal  has  not  been  complete;  for,  in 
human  practice,  "  in  no  form  of  malignant  growth  is  resort  to  early 
and  free  excision  of  more  importance  to  the  patient  than  melanotic 
sarcoma  or  carcinoma  "  (Jonathan  Hutchinson,  Junr.), 
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CHAPTER    VIII. 
Pabasitic  Skin  Disbasbs. 

asnbbal  kbmarks   on  parasites— fub8 — ^lbbcub6 — maggots ^licb 

ticks poultry  mitbs mangb  insects parasitic  ringworm 

— bursatee. 

General  Remarks  on  Parasites. 

DEFINiTION.— ^Parasites  are  organiemi  (either  animal  or  vegetable) 
which  live  on  (fcto-paratiiesj  or  within  (endo-parantes)  other  organisms. 
They  are  divided  into  parasites  proptr,  such  a^  tape-worms,  which  live  on 
the  tissues  of  their  hosts,  and  commensals ^  or  guests,  which  feed  on  the  food  of 
their  hosts.  For  convenience  sake,  I  Venture  to  enlarge  this  definition,  so  as 
to  include  insects  which  annoy  horses  by  their  presence. 

ORIGIN  AND  HEREDITY.— Parasites  of  every  kind,  external,  internal, 
microbic  and  non-microbic,  obtain  their  origin  from  without.  We  have  seen 
on  page  21,  that  microbes  may  be  conveyed  by  the  blood  of  the  dam  to  the 
f(Btu8.  This  mode  of  inspection  would  be  rarely  if  ever  possible  in  the  case 
of  non-microbic  parasites.  As  like  tends  to  produce  like,  and  as  certain  states 
of  health  are  favourable  to  the  development  of  parasites  in  an  animal,  we  may 
find  hereditary  predisposition  more  or  less  marted. 

PREDISPOSITION  AND  PREVENTION.— As  explained  by  Neumann, 
young  animals  are  more  liable  to  the  attacks  of  certain  parasites  on  account 
of  their  tissues  being  more  easily  pierced  than  those  of  older  ones.  The 
greater  vascularity  of  their  tissues  may  aho  be  a  further  cause.  As  a  rule, 
a  state\of  good  health  in  the  horse  is  antagonistic  to  the  development  of 
parasites,  which  consequently  invade  debilitated  and  old  horses,  more  readily 
than  the  strong  and  mature.  We  have  here  the  question  of  "  seed  and  soil.*' 
Locality  also  plays  a  large  part  in  this  connection.  For  instance,  bots, 
practically  speaking,  infest  only  those  horses  which  feed  in  the  open ; 
and  leeches,  only  those  that  reside  on  or  travel  through  ground  in  which 
these  parasites  live.  The  experience  I  have  gained  in  many  parts  of  the 
world  convinces  me  that  internal  non-microbic  parasites,  with  the  ex- 
ception of  bots,  are  conveyed  to  the  horse,  as  a  rule,  in  the  water  he  drinks 
and  on  the  grass  or  other  "  green  meat "  he  eats.  The  horse,  being  a 
clean  eater,  is  comparatively  free  from  internal  non-microbic  parasites. 
The  majority  of  dogs,  on  the  contrary,  are  infested  with  them.  From  these 
remarks  we  may  see  that  our  interests  as  horse-owners  are  concerned  in 
obtaining  for  our  animals,  food  and  drink  which  are  free  from  hurtful  forms 
of  life;  in  attending  to  the  health  of  our  horses;  in  protecting  them  from 
parasitic  invasion  ;  and  in  destroying  all  parasites  got  rid  of  by  them,  so  that 
neither  these  parasites  nor  their  progeny  may  become  future  sources  of  irri- 
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tation  or  disease.     Some  para.3ite8  are  capable  of  produdng  miilions  of  eggs 
in  a  year. 

PLACE  OF  RESIDENCE  AND  METHOD  OF  INVASION— The 
majority  of  these  parasites  are  fairly  constant  in  the  selection  of  their 
residence.  Those  which  liye  in  the  stomach  and  intestines,  evidently  effect 
their  entrance  along  with  the  food  and  drink.  The  parasites  which  invade 
the  internal  organs  or  closed  cavities  like  that  of  the  abdomen,  or  the  aqueous 
humour  of  the  eye,  do  so  by  boring  their  way  from  the  alimentary  canal  or 
by  their  eggs  being  carried  in  the  blood  stream  to  distant  spots,  and  being 
deposited  there  in  small  blood-vessels,  from  which  they  escape  on  assuming 
a  more  developed  form,  or  in  which  they  make  their  stay.  Owing  to  the  acid 
character  of  the  gastric  juice,  internal  parasites,  with  the  exception  of  bots, 
prefer  the  intestines  to  the  stomach  as  a  place  of  abode. 

EFFECTS  ON  THE  HEALTH  OF  THE  HOR8E.— As  parasites  feed  either 
on  the  tissues  of  the  horse  or  on  food  which,  in  their  absence,  would  be  avail- 
able for  the  nourishment  of  the  animal,  and  as  their  presence  in  no  way  con- 
duces to  the  well-being  of  their  host ;  they  must  be  looked  upon  as  undesirable 
visitors.  At  the  same  time,  they  may  exist  in  considerable  numbers  without 
doing  any  apparent  harm.  On  the  other  hand,  they  often  seriously  affect  the 
health  oi  the  horse,  and  not  unfrequently  cause  his  death. 

SYMPTOMS  AND  DIAGNOSIS.— The  appearance  of  these  parasites  or  of 
their  eggs,  is  often  the  only  sign  that  the  animal  is  infested.  Besides  this 
coQvincdng  proof  that  para^^ites  are  either  on  or  in  the  horse,  I  do  not  know 
any  other  sign  by  whicn  we  can  absolutely  say  that  a  horse  is  suffering  from 
their  presence.  The  only  symptoms  to  be  observed  are  those  peculiar  to  the 
conditions  of  ill-health,  such  as  itching,  pimples,  indigestion,  colic  and 
paialysis,  induced  by  them. 

Flies. 

For  conveuieuce  sake  I  use  the  above  heading  in  its  popular, 
though  not  scientific  acceptation,  to  denote  those  two-winged  insects 
that  annoy  horses  whether  by  wounding  the  skin,  or  by  their  pre- 
sence on  it,  in  which  case  they  cannot  of  course  be  correctly  termed 
parasites.  Even  in  temperate  climates,  on  summer  evenings,  and 
especially  in  wooded  and  marshy  ground,  gnats,  ''  horse  flies,"  and 
allied  insects  are  often  extremely  irritating  to  horses;  though  far 
less  so  than  in  the  tropics,  where,  probably,  the  most  irritating  of 
all,  from  their  number  and  persistent  attacks,  are  conmion  house 
flies  or  flies  nearly  akin  to  them.  In  the  hot  weather,  and  parti- 
cularly during  the  rainy  season,  it  is  often  impossible  to  utilise 
with  any  comfort  docked  horsee  on  account  of  these  unfortunate 
animals  being  uiMible  to  defend  their  hind  quarters. 

Time  not  alone  confers  comparative  racial  immunity ;  but  also 
more  or  less  individual  immunity.  Thus  we  find  that  horses  which 
have  resided  for  some  years  in  fly-stricken  countries  like  India  and 
South  Africa,  or  are  indigenous  to  such  countries,  sxiSer  far  less 
from  the  attacks  of  flies  than  recently  imported  horses.  The  same 
law  holds  good  with  human  beings,  as  we  may  see  by  the  extreme 
sensitiveness  of  the  skin  of  a  recent  arrival  in  the  East,  to  the  bites 
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of  mosquitoes,  and  the  indifference  displayed  by  Egyptian  cliildreD 
to  the  presence  of  flies  on  their  faces  and  even  in  the  corners  of 
their  eyes. 

Against  these  insect  pests,  the  chief  treatment  is  of  course  that 
of  prevention.  With  this  object,  we  should  allow  a  horse  his  utmost 
length  of  tail,  mane,  and  forelock,  and  should  remember  that  the 
chief  function  of  the  mane  is  to  assist  in  driving  away  flies  which 
may  settle  on  the  neck.  Eye  fringes  and  ear  nets  are  often  indis- 
pensable ;  and  a  hood  and  light  body  clothing  may  be  useful  As 
an  application  to  render  the  skin  obnoxious  to  these  enemies  of 
the  horse,  we  may  employ  a  strong  decoction,  in  vinegar,  of  walnut 
leaves;  train  oil;  a  strong  solution  of  salt  in  water;  a  solution 
of  creolin  in  water,  1  to  20;  or,  as  recommended  by  Miss  E.  A. 
Omerod,  a  mixture  of  flowers  of  sulphur,  4  oz.,  spirits  of  tar,  a 
quarter  of  a  pint,  and  train  or  whale  oil,  one  quart.  In  India, 
smoke  obtained  from  burning  dried  cow  dung  or  dried  horse  dung 
is  often  used  to  keep  flies  out  of  stables,  which,  with  the  same  object, 
may  be  kept  dark.  If  there  be  only  one  entrance  through  which 
light  enters  the  stall,  a  net  spread  across  it  will  effectually  prevent 
flies  from  gaining  admittance ;  although,  if  light  be  allowed  to  come 
in  from  another  direction,  the  net  will  have  no  deterrent  effect, 
unless  its  meshes  are  sufficiently  small  to  prevent  entrance.  The 
■cleaner  the  stall  is  kept,  the  less  inviting  mil  it  be  to  flics,  which 
will  also  be  warned  off  to  some  extent  by  the  free  use  on  the  floor 
and  walls  of  a  solution  of  creolin  or  carbolic  acid  in  water  (say,  1  to 
20),  or  some  other  strongly-smelling  disinfectant. 

Leeches. 

In  many  hot  countries,  and  especially  on  damp  ground,  various 
kinds  of  land  leeches  (see  also  p.  395)  attach  themselves  to  the 
legs  of  horses  which  go  through  places  infested  by  these  blood- 
suckers. They  are  best  removed  by  sprinkling  a  little  salt  over 
them,  or  they  can  be  snipped  off  with  a  scissors.  The  legs  of 
the  horse  may  be  protected  by  bandages;  flannel  or  serge  for 
choice. 

Maggots. 

Under  this  vulgar  though  convenient  term  I  wish  to  include  the 
larvce  of  various  forms  of  flesh  flies,  and  the  larvie  of  the  warble 
fly.  The  former  deposit  their  eggs  on  wounds ;  the  latter  (Hyj^o- 
derma  equi),  on  the  skin,  into  which  the  larva  penetrates  in  a 
manner  that  has  not  been  ascertained  up  to  the  present,  and  forms 
under  it  a  warble  similar  to  those  very  frequently  found  on  the 
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backs  of  cattle.     These  attacks  on  horses  are  n:ade  only  hj  female 
flies. 

In  the  tropics  I  have  seen  many  instances  of  sores  in  ill-kept 
horses  becoming  "  fly-blown "  (filled  with  maggots).  Warble  flies 
rarely  attack  horses  in  England,  but  do  so  in  various  parts  of 
Europe  and  South  America.  The  larva  is  about  two-fifths  of  an 
inch  long,  being  a  good  deal  smaller  than  that  of  the  warble  fly  of 
the  ox,  which  it  closely  resembles  in  its  method  of  development. 
In  Europe,  the  warble  fly  lays  its  eggs  on  the  back  of  the  horse 
generally  in  August.  The  larva  forms  a  tumour  under  the  skin, 
becomes  mature  in  June  or  July,  leaves  its  temporary  abode,  and 
after  concealing  itself  for  about  a  month  in  or  on  the  surface  of 
the  ground,  bursts  forth  as  a  fly.  While  in  the  tumour  on  the  back 
of  the  horse,  the  presence  of  the  larva  not  only  causes  an  abscess 
to  form ;  but  the  parasite  also  imbibes  blood  from  its  host.  In 
the  treatment  of  these  warbles  it  is  well  to  remove  them  without 
delay,  by  enlarging  the  orifice  with  a  touch  of  the  knife,  and  by 
taking  out  the  larva  with  a  forceps.  The  sac  should  then  be  flUed 
with  some  suitable  antiseptic  (p.  67),  eucalyptus  oil  or  turpen- 
tine for  choice.  The  larvsB  should  be  destroyed  by  some  efltective 
means,  such  as  fire  or  boiling  water;  for  if  they  be  thrown  away, 
they  will  almost  to  a  certainty  be  productive  of  flies  which,  in  the 
case  of  a  female,  will  be  capable  of  producing  an  immense  quantity 
of  eggs. 

Lioe 

which  closely  resemble  those  of  man,  are  sometimes  found  on 
ill-kept  horses.  They  prick  the  skin  so  as  to  feed  on  the  blood 
and  discharge  which  issue  from  the  wounds  they  make.  They 
may  be  observed,  accompanied  by  their  nits  and  cast-off  skins,  on 
the  skin  of  their  favourite  haunts,  which  are  the  roots  of  the  tail 
and  mane,  the  hair  of  which,  when  aifected,  stands  up  and  becomes 
matted.  Horse  lice  are  of  three  kinds,  and  vary  in  length  from 
one-seventh  to  one-fourteenth  of  an  inch.  The  animal  suffers  a 
great  deal  from  itchiness,  and  avails  himself  of  every  convenient 
object  against  which  to  rub  the  affected  parts.  Clipping  and  careful 
grooming  are  generally  sufficient  to  remove  these  parasites  and 
their  nits  (eggs).  As  applications,  we  may  use  stavesacre  oint- 
ment ;  a  decoction  made  by  boiling  an  ounce  of  tobacco  in  a  pint 
of  water ;  or  an  oimce  of  carbolic  acid  or  creolin  in  a  pint  of  water. 

Ticks  (Ixodes) 

similar  to  those  found  on  dogs,  are  found  in  almost  all  countries 
on  horses  which  graze  in  the  open.     South  African  horses  that 


134  PARASITIC   SKIN  DISEASES. 

live  on  the  veldt,  are  generally  infested  with  them.  The  females 
cling  to  the  horse's  skin  by  means  of  their  teeth,  and  fill  themselves 
with  blood,  in  doing  which  they  cause  little  or  no  irritation  to  their 
host.  They  are  best  removed  by  dropping  a  little  turpentine  or 
paraffin  oil  on  them,  on  the  application  of  which  they  will  relax 
their  hold  and  fall  off.  Or  they  may  be  snipped  off  with  a 
scissors,  when  the  head,  which  remains  attached  at  the  time,  will 
soon  dry  up  and  fall  off.  They  should  not  be  pulled  off;  for  if  that 
be  attempted,  the  piece  of  skin  by  which  the  parasite  has  main- 
tained its  position,  will  become  lacerated  by  the  teeth  of  the  tick, 
and  a  troublesome  wound  may  result.  The  advisability  of  throw- 
ing the  detached  tick  into  boiling  water  or  fire  is  manifest. 

Poultry  Mites  (Dermanyssus  gaUincR), 

The  poultry  mite  belongs  to  the  same  order  (Acarina')  as  the 
mange  insect  of  the  horse  and  the  itch  insect  of  man,  and  is  about 
a  fortieth  of  an  inch  in  length.  These  parasites,  which  infest  ill- 
kept  poultry  and  pigeons,  are  apt  to  settle  on  the  horse,  if  these 
birds  be  allowed  free  entrance  into  the  stable,  or  if  they  be  kept 
close  to  it.  They  cause  intense  itching  of  the  skin.  As  they  can 
live  for  only  two  or  three  days  away  from  their  natural  host ;  re- 
moval of  the  birds  or  of  the  horse  will  constitute  the  only  treatment 
required.  If  an  application  be  considered  necessary,  we  can  use 
an  ounce  of  creolin,  or  Jeyes'  Fluid,  to  a  pint  of  water.  They 
freely  attack  human  beings  who  come  in  contact  with  infested  birds, 
or  who  sit  down  on  coops  occupied  by  them. 

Mange  Insects. 

Mange  is  a  contagious  disease  caused  by  the  presence  of  a  small 
insect  that  varies  in  length  from  a  fortieth  to  a  hundredth  part  of 
an  inch,  according  to  the  species,  of  which  there  are  three.  One 
of  the  species  (sarcoptes)  and  the  itch  insect  of  man  are  varieties 
of  the  same  parasite. 

PREVALENCE. — I  am  led  to  believe  from  the  experience  of 
many  careful  observers,  that  mange  is  a  somewhat  rare  disease. 
The  term,  however,  being  a  convenient  one,  is  often  indiscriminately 
and  incorrectly  applied  to  any  skin  eruption  which,  like  true  (that 
is,  parasitic)  mange,  is  accompanied  by  itching  and  the  formation 
of  scabs. 

VARIETIES. — ^The  following  are  the  three  species  of  these  in- 
sects :  — 


MANGE.  135 

1.  The  most  common  form  of  mange  insect  is  psoroptes,  which 
chieflj  invade  those  parts  that  are  covered  with  ''  horse-hairs/' 
and  con8equentl7  infest  the  mane  and  tail,  from  which  the7  may 
spread  to  the  space  between  the  branches  of  the  lower  jaw,  the 
breast,  and  thighs.  As  they  live  in  colonies,  their  seat  of  attack 
may  at  first  be  within  narrow  limits,  which  gradually  extend  out- 
wards. In  this  way,  the  invaded  portions  of  skin  become  united, 
until  a  considerable  surface  is  implicated.  Owing  to  the  more 
settled  habits  of  these  parasites,  this  kind  of  mange  is  not  so  con- 
tagious as  the  second  (sarcoptic)  form.  The  punctures  made  on 
the  skin  by  these  insects  give  rise  to  an  eruption  of  small  pimples, 
which  at  first  are  of  the  nature  of  blisters.  When  these  blisters 
burst  or  are  broken  by  friction,  a  discharge  of  serum  and  pus  issues 
from  them  and  keeps  the  affected  parts  in  a  moist  condition,  which 
serves  to  distinguish  this  kind  of  mange  from  sarcoptic  mange. 
The  parasites  live  on  the  surface  of  the  skin  and  under  the  crusts 
which  are  formed  by  the  drying-up  of  the  fluid  from  the  pimples 
and  by  the  scaling-off  of  the  scarf-skin.  Owing  to  the  irritation 
oaused  by  the  woundif  made  by  the  insects  and  by  the  animal  rubbing 
himself;  the  skin  becomes  thickened,  hardened,  wrinkled,  devoid 
of  hair,  and  more  or  less  covered  with  sores. 

2.  The  insects  (sarcoptes)  of  the  second  form  of  mange  generally 
commence  their  attack  on  or  near  the  withers,  from  which  they 
spread  over  the  neck  and  trunk.  Their  punctures  cause  an  eruption 
of  small  pimples  which  become  filled  with  serum  that  soon  dries 
up  and  forms  crusts  over  the  pimples.  On  this  account,  when  the 
affected  skin,  during  the  first  stage  of  the  disease,  is  felt  by  the 
fingers,  it  presents  to  the  touch  a  number  of  granular  eminences. 
If  one  of  the  crusts  is  scratched  off,  it  will  leave  on  the  skin  a  raw 
spot  about  the  eighth  of  an  inch  in  diameter.  As  the  serum  con- 
tained in  the  pimples  dries  up  quickly,  the  skin  in  this  form  of 
mange  will  present  a  dry  appearance.  The  scarf-skin  more  or  less 
scales  off,  and  the  hair  falls  out.  In  the  later  stages  of  the  com- 
plaint, the  skin  becomes  thickened,  rough  and  wrinkled.  Vertical 
wrinkling  of  the  skin,  neck,  shoulders,  and  sides  is  always  present 
in  advanced  cases  of  sarcoptic  mange.  Each  pimple  is  the  result 
of  a  pregnant  female  parasite  penetrating  the  scarf-skin,  and  irri- 
tating the  underlying  sensitive  tissues  with  her  venomous  saliva. 
She  then  burrows  underneath  the  scarf-skin  and  away  from  her 
point  of  entrance  to  a  distance  of  about  half  an  inch,  so  as  to  form 
a  tunnel  or  gallery,  in  which  she  lays  her  eggs  as  she  goes  along. 
Consequently,  by  the  time  a  pimple  forms  at  the  inoculated  spot, 
the  egg-bearing  parasite  has  left  it,  and  cannot  be  found  if  a  search 
be  made  for  her  in  the  pimple,  vesicle,  or  scab.  In  a  white-skinned 
human  subject  (affected  by  itch),  the  position  of  the  characteristic 
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gallery  is  marked  on  the  skin  by  a  red  line,  which  somewhat  re- 
sembles the  scratch  of  a  pin ;  but  it  is  not  visible  in  the  skin  of  a 
horse,  owing  to  the  thickness  of  the  soarf-skin  of  that  animal.  If 
a  pin  be  pushed  into  the  gallery,  the  parasite  can  be  removed  at 
the  point  of  the  pin.  The  male  parasites  (which  form  only  about 
a  twentieth  of  the  entire  number),  the  unimpregnated  females,  and 
the  larvae  reside  among  the  crusts  on  the  skin.  Although  the 
disease  may  be  fully  established  on  some  portions  of  the  skin,  which 
will  consequently  become  thickened,  thrown  into  folds,  and  bald ;  it 
may  be  in  its  first  stages  on  other  parts,  upon  which  the  grain-like 
eminences  made  by  the  newly-formed  crusts,  can  be  felt  among 
the  hairs  of  the  coat.  The  disease  takes  from  one  to  two  months 
to  become  fully  established.  Rubbing  the  affected  surface,  and 
manifestation  of  pleasure  when  the  mangy  spots  are  scratched  with 
the  fingers,  are  prominent  features  of  the  complaint. 

3.  The  insects  of  the  third  form  of  mange  are  called  symhiotes. 
Their  invasions  are  confined  practically  to  the  legs,  and  extend 
very  slowly  from  one  part  to  another.  They  commence  their  attack 
at  the  back  of  the  pastern,  and  work  upwards ;  but  rarely  go  higher 
than  the  knee  and  hock,  and  are  seldom  found  except  on  coarse, 
hairy-legged  animals.  They  affect  the  hind  limbs  oftener  than  the 
fore,  and  those  of  young  horses  more  frequently  than  those  of  old 
ones.  Strange  to  say,  they  manifest  their  presence  as  a  rule  only 
during  winter ;  the  probable  reason  of  this  being,  as  explained  by 
Neumann,  that  the  excretions  from  the  skin  during  the  summer 
are  sufficient  for  their  nourishment.  Possibly  for  a  similar  reason, 
namely,  that  the  skin  is  more  active  during  work  than  during 
repose,  the  horse  suffers  more  from  their  attentions  at  the  latter 
time,  than  at  the  former.  The  symptoms  are :  itching ;  the  for- 
mation of  crusts,  cracks,  and  sores;  thickening  of  the  skin;  and 
falling-out  of  the  hair.  When  the  pasterns  are  affected,  the  symp- 
toms may  resemble  those  of  grease  or  grapes  (p.  1 56).  "  At  the 
commencement  of  the  attack,  the  only  important  symptom  which 
attracts  attention,  is  the  habit  which  the  mangy  horse  has  when 
he  is  at  rest,  of  abruptly  striking  the  ground  with  a  hind  foot  for 
hours  at  intervals  and  especially  during  the  night.  Some  horses 
kick.  All  scratch  and  bite  the  fetlocks"  (Friedherger  and 
Frohncr). 

ERUPTION. — The  nature  of  the  eruption  is  due  to  the  venomous 
bites  of  the  insects  and  to  friction  in  the  efforts  made  by  the  suf- 
fering animal  to  relieve  itself  from  the  itching  by  scratching  or 
rubbing  itself. 

ITCHING. — ^The  itching  appears  to  be  caused  by  the  irritating 
saliva  which  these  insects  deposit  on  the  wounds  they  make  in 
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the  skin,  with  the  object  of  producing  and  obtaining  serum  (the 
fluid  contained  in  a  blister)  for  their  food.  The  intensity  of  the 
itching  is  proportionate  to  the  number  ^nd  state  of  activity  of  these 
insects,  which,  in  the  two  commonest  forms  (psoroptic  and  sarcoptic) 
of  mange,  are  more  or  less  dormant  under  the  influence  of  cold, 
and  busy  under  that  of  heat.  Hence  this  itchiness  is  particularly 
observable  at  night  when  the  horse  is  well  clothed  and  comfortably 
stabled.  Gerlach  has  shown  by  experiment  that  the  saliva  of  the 
psoroptes  is  more  irritating  than  that  of  the  sarcoptes,  and  con- 
sequently that  the  itching  produced  by  the  punctures  of  the  former 
is  more  intense  than  that  caused  by  those  of  the  latter.  The 
itching  of  sjrmbiotic  mange  is  much  less  severe  than  that  of  the 
other  two. 

PREDISPOSITION.— There  seems  to  be  no  such  thing  as  pre- 
disposition to  mange  beyond  the  fact  that  on  ungroomed  horses, 
the  parasites  are  given  greater  facilities  to  invade  the  skin  and  to 
increase  in  number,  than  on  animals  whose  coats  are  carefully  at- 
tended to ;  and  that  young  horses,  according  to  Raillet,  are  much 
more  liable  to  contract  symbiotic  mange  than  older  ones. 

CONTAGIOUSNESS.  —  Sarcoptic  mange,  owing  to  the  roving 
habits  of  its  parasites,  is  extremely  contagious,  especially  when  it 
has  assumed  a  chronic  form;  and  may  be  communicated  even  by 
brief  contact,  and  by  the  medium  of  clothing,  bedding,  stable  gear, 
etc.  The  psoroptic  form,  though  less  contagious  than  the  sarcoptic 
kind,  can  be  readily  transmitted  from  one  horse  to  another.  Sym- 
biotic mange  is  but  little  catching. 

COMPARATIVE  GRAVITY.— Psoroptic  mange  is  a  less  serious 
disease  than  the  sarcoptic  kind;  for,  by  reason  of  the  more. sta- 
tionary habits  of  the  parasite,  it  spreads  more  slowly,  and  is  less 
contagious;  and,  owing  to  the  fact  that  the  insects  do  not  burrow 
into  the  skin,  it  can  be  more  readily  cured.  When  sarcoptic  mange 
has  spread  all  over  the  horse's  body,  it  may  be  regarded  as  nearly 
if  not  quite  incurable.  Even  when  recovery  is  possible,  it  will 
require  several  months  of  persistent  treatment.  Trasbot  points 
out  that  psoroptic  mange  is  sometimes  incurable  in  entire  horses 
which  have  their  crests  very  deeply  wrinkled.  Symbiotic  mange 
is  in  every  way  a  milder  disease  than  the  other  two. 

VITALITY  OF  THE  PARASITES.— According  to  Gerlach,  pso- 
roptes may  live  under  favourable  circumstances,  when  removed  from 
their  host,  as  long  as  two  months ;  sarcoptes,  about  half  that  time. 

INCUBATION. — ^The  period  required  for  the  eggs  of  the  mange 
insect  to  become  hatched,  varies  according  to  temperature,  within, 
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of  course,  reasonable  limits.  We  may  put  the  period  at,  under 
ordinary  circumstances,  from  two  to  ten  days.  According  to 
Gerlach,  the  eggs  may  remain  fertile  for  a  month. 

DURATION  OF  THE  DISEASE.— Mange,  in  both  the  psoroptic 
and  sarcoptic  forms,  shows  no  tendency  to  spontaneous  recovery. 
The  same  might  be  said  of  symbiotic  mange;  although  it  is  pos- 
sible in  some  cases  that  this  disease  may  disappear  with  age,  or 
with  ordinary  grooming. 

EFFECT  ON  THE  GENERAL  HEALTH  OF  THE  HORSE.— 

Sarcoptic  mange  greatly  affects  the  general  health,  especially  if  it 
be  allowed  to  run  its  course  unchecked,  in  which  case  it  may  not 
improbably  cause  death.  During  the  Crimean  campaign  and  the 
Franco-German  war,  great  numbers  of  horses  died  from  the  effects . 
of  this  kind  of  mange,  aided  by  hardships  and  privation.  Psoroptic 
mange,  owing  to  its  slower  spread,  has  not  such  quickly  acting  ill- 
effects;  although  it  also  has  a  very  debilitating  influence,  which, 
in  neglected  cases,  may  have  a  fatal  result. 

TRANSMISSIBILITY  OF  MANGE  TO  OTHER  ANIMAI^.— As 

the  parasites  which  produce  sarcoptic  mange  (or  itch)  in,  respec- 
tively, men,  horses,  dogs,  foxes,  etc.,  are  varieties  of  the  same  insect 
(sarcoptes  scabiei) ;  the  sarcoptic  parasites  of  one  species  of  animal 
will,  if  transferred  to  the  skin  of  another  species,  attack  it  as  a 
rule.  In  all  cases,  the  occupation  seems  to  be  but  temporaiy,  pro- 
bably, not  exceeding  a  month  in  duration;  although  the  disease 
might  be  kept  up  by  fresh  importations  of  parasites.  Among 
troops,  and  especially  on  active  service,  there  have  been  several 
instances,  which  must,  however,  be  regarded  as  exceptional,  of 
cavalry  soldiers  suffering  a  great  deal  from  the  attacks  of  sarcoptes 
from  mangy  horses.  On  .the  other  hand,  the  itch  insect  of  man — 
whether  on  account  of  the  horse's  skin  being  thicker,  or  by  reason 
of  lack  of  numbers — is  but  little  formidable  to  the  horse.  Hence, 
there  is  not  much  objection  to  men,  who  are  afflicted  with  itch, 
grooming  sound-skinned  horses :  of  course,  under  circumstances  of 
necessity. 

DIAGNOSIS. — The  only  sign  by  which  we  can  authoritatively 
determine  the  nature  of  the  complaint,  is  the  presence  of  the  para- 
site. It  is  much  more  difficult  to  do  this  with  the  sarcoptic  form 
than  with  the  other  two,  owing  to  the  burrowing  habits  of  its 
parasites,  and  to  the  fact  that  it  is  only  about  half  their  length  and 
breadth.  In  order  to  find  the  insect,  Neumann  advises  us  to  scrape 
the  surface  of  the  iaffected  skin  with  a  knife,  through  the  scarf-skin 
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until  we  draw  blood,  and  gently  heat  the  crusts  thus  collected  before 
a  fire  or  in  the  sun.  We  may  examine  on  a  glass  plate  a  small 
amount  of  this  dust  by  direct  light  by  means  of  a  microscope  magni- 
fying 40  or  50  diameters.  Warmed  by  sunlight,  the  insects  can 
then  be  seen  moving  about.  If  we  wish  to  examine  them  more 
carefully,  we  may  remove  specimens  from  the  dust  by  the  point  of 
a  needle,  put  them  on  a  drop  of  glycerine  on  another  glass,  place 
over  them  a  covering  glass,  and  put  them  under  a  microscope  mag* 
nifying  from  150  to  500  diameters.  Or  we  may  place  the  warmed 
crusts  on  black  paper  and  examine  them  with  a  strong  magnifying 
glass,  which  will  be  sufficient  to  show  us  any  psoroptes  or  symbiotes 
that  may  be  present.  Or  we  may  soak  the  crusts  for  a  couple  of 
hours  in  a  ten  per  cent,  solution  of  caustic  potash,  which  by  its 
power  of  dissolving  albumin  will  free  the  insects  from  the  dShris 
with  which  they  are  surrounded,  and  then  put  the  now  colourless 
crusts  under  a  cover  glass. 

Sarcoptic  mange  may  be  mistaken  for  that  due  to  poultry  mites ; 
and  vice  versd, 

TREATMENT  OF  THE  VARIOUS  KINDS  OF  PARASITIC 
MANGE. — ^Here,  our  first  object  is  destruction  of  the  paraaite.  In 
using  applications  for  that  purpose,  we  must  guard  against  irritating 
the  skin  too  much;  producing  symptoms  of  poisoning  by  absorp- 
tion; and  injuriously  interfering  with  the  function  of  the  skin, 
which  we  might  do  by  covering  too  large  a  surface  with  oily  or 
fatty  matters.  Om:  treatment  of  an  invafiion  of  sarcoptes  should 
extend  over  the  whole  surface  of  the  body,  on  account  of  the  roving 
habits  of  these  insects ;  but  not  more  than  half  of  the  body  should 
be  dressed  at  one  time.  Unless  the  coat  is  short,  we  should  in  all 
cases  clip  the  horse  (generally,  for  the  sarcoptes ;  locally,  for  the 
other  two).  In  psoroptio  mange,  as  recommended  by  Neumann, 
we  might,  in  ord^*  to  disfigure  the  animal  as  little  as  possible,  clip 
the  hair  of  the  affected  parts  of  the  mane  only  in  the  furrows  of 
the  wrinkled  skin ;  and  make  transverse  openings  through  the  hairs 
of  the  tail  to  facilitate  cleaning  and  dressing  the  part.  If  this 
clipping  cannot  be  done  on  some  unfrequented  spot,  so  that  the 
insects  may  not  have  the  chance  of  making  a  fresh  invasion,  the 
removed  hairs  should  be  collected  together  and  burnt.  Our  next 
care  should  be  to  expose  the  parasites  as  much  as  possible  to  the 
action  of  the  agent  we  intend  employing  for  their  destruction,  by 
washing  the  parts  thoroughly,  which  we  may  do  by  rubbing  soft 
soap  into  them,  and  then  scrubbing  the  surface  with  a  brush  and 
warm  water,  to  which  we  may  with  benefit  add  a  quarter  of  an 
ounce  of  carbonate  of  potash  to  the  quart  of  water.  As  an  external 
application  we  might  advantageously  use  any  of  the  following  :  — 


1  oz. 

1  pint. 

^  oz. 

.         ...          ...     5  „ 

12  „ 

. .  20  grains. 
...     2  drachms 

1  pint. 
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(1.)  Creolin 

Water 

(2.) .  Creosote 

Alcohol 

Water 

(3.)  Corrosive  sublimat-e 

Dilate  prnssic  acid 

Water 

(4.)  Sulphur  ointment. 

(5.)  A   decoction   made   by  boiling   an   onnce   of   strong 

tobacco  in  a  pint  of  water. 
(6.)  Sulphur  2  oz. 

Oil  of  tar         2  „ 

Common  oil     ...  ...  ...  ...     1  pint. 

(7.)  Kerosene  (paraffin)  oil  ...         ...     1  part. 

Common  oil      ..  ...  ...  ...     2  parts. 

Trasbot  strongly  recommends  a  mixture  of  three  parts  of  benzin, 
and  one  part  each  of  oil  of  cade  and  coal-tar. 

If  we  use  one  of  the  oily  applications  or  a  solution  of  tobacco  for 
sarcoptic  mange,  we  should  dress  only  one  half  of  the  body  at  a 
time;  and  the  othe-r  half,  a  day  or  two  afterwards.  Paraffin  oil 
is  apt  to  have  an  irritating  effect  o-n  the  skin,  and  by  absorption 
may  give  rise  to  symptoms  of  poisoning,  which  may  also  be  set 
up  by  the  use  of  corrosive  sublimate  or  mercurial  ointment.  At 
the  same  time,  it  is  such  an  effective  parasiticide,  and  can  be 
so  easily  procured,  that  it  is  second  to  none  as  a  basis  for  a 
mange  dressing.  If,  by  irritating  the  part,  the  proportion  of 
paraffin  oil  be  found  to  be  too  large,  it  mAy  be  lessened  by  adding 
more  common  oil  to  it.  The  employment  of  corrosive  sublimate  and 
mercurial  ointment  might  be  limited  to  cases  of  psoroptic  or  sym- 
biotic mange,  in  which  the  surfaces  treated  are  of  much  less  extent 
than  in  sarcoptic  mange.  Two  or  three  days  after  the  first  appli- 
cation, we  may  wash  the  skin  as  before,  and  repeat  the  dressing. 

We  should  not  unnecessarily  continue  the  applications  or  use 
them  too  strong,  lest  we  may  set  up  an  irritable  condition  of  the 
skin,  which  we  may  have  difficulty  in  distinguishing  from  the 
original  complaint.  Symbiotes  require  far  less  energetic  measures 
for  their  eradication  than  either  of  the  two  other  kinds  of  mange 
parasites.  As  the  eggs  and  egg-laying  females  of  the  sarcoptes  are 
concealed  in  galleries  underneath  the  scarf-skin ;  the  treatment  of 
this  form  of  mange  should  be  continued,  off  and  on,  for  about  a 
fortnight,  by  which  time  we  may  expect  that  all  the  eggs  will  be 
hatched,  and  the  young  ones  destroyed  on  coming  forth. 

As  mange  is  solely  due  to  the  presence  of  a  parasite,  whose 
attacks  can  in  no  way  be  modified  by  the  internal  administration 
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of  medicines  or  special  forms  of  food,  given  with  the  view  of  im- 
proving the  general  health  of  the  animal  or  the  health  of  his  skin ; 
we  should  limit  constitutional  treatment  to  those  cases  in  which 
the  disease  has  produced  debility  that  calls  for  relief. 

DISINFECTION. — ^Horses  infected  with  mange  should  be  strictly 
isolated  from  healtliy  ones.  The  bedding,  after  it  has  been  used, 
should  be  removed  and  burnt,  or  deposited  in  some  place  where 
it  would  not  be  a  source  of  contagion.  The  stall  or  box  and  its 
fittings  should  be  scrubbed  and  washed  out  with  a  plentiful  supply 
of  boiling  water,  and  afterwards  with  a  solution  in  water  of 
chloride  of  lime  (1  to  10),  creolin  (1  to  6),  or  of  corrosive  sub- 
limate (i  oz.  to  1  gallon).  The  clothing,  dusters,  brushes,  curry 
combs,  bits,  stirrup  irons,  curb  chains,  etc.,  should  be  placed  for 
a  few  minutes  in  boiling  water,  or  immersed  in  one  of  the  solutions 
just  mentioned.  We  should  bear  in  mind  that  the  corrosive  sub- 
limate solution  has  an  injurious  action  on  iron  and  brass  work. 
Articles  of  leather  may  be  placed  in  boiling  water  for  about  half 
a  minute,  or  into  the  solution  of  creolin  or  of  corrosive  sublimate. 
If  the  panels  of  saddles  which  have  been  in  contact  with  mangy 
horses  cannot  be  disiikfected,  either  by  being  placed  in  boiling 
water  or  in  an  antiseptic  solution,  they  may  be  kept  in  a  moderately 
heated  oven  (say,  about  200®  F.)  for  half  an  hour,  or  destroyed. 

Parasitic  Ringworm  (Tinea  tonsurans), 

DEFINITION. — Parasitic  ringworm  is  due  to  the  invasion  of  a 
fungus  (vegetable  parasite),  which  is  met  with  on  horses  all  over 
the  world,  and  which  has  many  varieties,  as  we  may  see  by  refer- 
ring to  Cadeac's  "Encyclopedic  V6terinaire."  I  think  it  is  more 
common  among  Irish  horses,  than  among  those  of  Great  Britain. 
It  is  a  mild  disease,  which  readily  yields  to  proper  treatment,  and 
which  will  often  disappear  of  its  own  accord,  especially  under  condi- 
tions of  cleanliness  and  good  grooming,  because  its  food  consists  of 
the  scales  given  off  by  the  skin,  and  consequently  their  removal 
starves  it.  It  is  also  seen  on  men,  cattle,  dogs,  cats,  and  other 
animals. 

This  fungus  penetrates  into  the  hair  follicles,  in  which  it  sets  up 
inflammation,  and  attacks  the  hairs,  making  them  dry  and  brittle, 
80  that  they  readily  break. 

CONTAGIOUSNESS  AND  VITALITY.— This  disease  is  very  con- 
tagious  among  horses ;  the  chief  means  of  infection  being  saddlery, 
harness,  and  stable  implements.  I  have  seen  frequent  instances 
of  saddles  which  had  been  used  with  animals  suffering  from  ring- 
worm, produce  the  disease  in  several  other  horses  upon  whom  they 
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were  re8pectiyel7  put. '  It  can  be  commimicated  from  horse  to 
man,  and  vice  versd;  though  not  with  anything  like  the  same 
facility  as  from  horse  to  horse.  It  is  much  less  severe  in  horses  than 
in  human  beings.  The  parasites,  away  from  their  hosts,  as  when 
they  have  got  into  the  panel  of  a  saddle,  will  retain  their  vitality  for 
a  long  time,  certainly  over  six  months,  under  favourable  conditions. 

SYMPTOMS. — ^Tinea  tonsurans  derives  its  name  from  the  shaven 
appearance  presented  by  the  attacked  portions  of  skin.  It  spreads 
by  more  or  less  circular  patches  which  have  a  well-defined  border, 
and  which,  commencing,  say,  with  a  diameter  of  from  half  an  inch 
to  an  inch,  do  not  usually  exceed  that  of  two  inches.  The  affected 
patch  of  skin  becomes  bald  (as  if  shaven)  by  the  hairs  breaking  off 
close  to  the  skin.  The  denuded  surface  as  a  rule  presents  but  little 
signs  of  irritation  beyond  the  fact  of  small  scarf-skin  scales  being 
found  on  it.  The  elevated  and  inflamed  condition  of  the  border 
of  the  invaded  patch  of  skin  seen  in  cases  of  ringworm  in  man,  is 
absent,  or  nearly  so,  in  the  horse.  There  is  little  or  no  itchiness. 
When  this  fungous  growth  lias  attained  its  full  extent,  which  I  have 
ventured  to  put  down  as  a  general  rule,  at  two  inches,  it  seems  to 
die,  and  the  hairs  grow  again  as  before,  except  that,  for  some  time, 
their  colour  is  darker,  and  they  are  drier  and  more  erect  than  usual. 
Hingworm  spreads  from  separate  centres,  which  become  infected 
usually,  by  the  seeds  of  the  disease  being  carried  from  one  or  more 
previously  diseased  spots  in  the  same  animal,  and  which  may  run 
into  each  other.     It  is  found  on  various  parts  of  the  body  (Fig.  46). 

TREATMENT.— After  washing  the  affected  parts  well  in  the 
manner  described  on  page  139,  we  may  apply  either  (1)  or  (7) 
recommended  on  page  HO  for  mange,  once  or  twice  a  day  as 
the  case  may  demand.  I  have  used  1  part  of  salicylic  acid  mixed 
with  6  parts  of  lard  with  invariable  success,  and  without  irritating 
the  skin.  I  have  had  cases  of  ringworm  which  got  well  merely  by 
good  grooming.  In  South  Africa,  biniodide  of  mercury  ointment 
(1  drachm  to  4  oz.  of  vaseline  or  prepared  lard)  has  always  given 
good  results.  In  humaji  practice,  1  part  of  thymol  to  18  parts 
of  paraffin  oil  is  an  excellent  application.  A  saturated  solution 
of  common  salt  is  generally  efficacious.  The  destruction  of  the 
parasite  will  be  shown  by  the  hair  growing  on  the  previously  de- 
nuded spots.  Constitutional  treatment,  by  tonics  and  special 
articles  of  food,  appears  to  have  no  influence  on  the  removal  of  the 
parasite,  which  is  the  only  treatment  required. 

DISINFElCnON  (p.  141)  should  be  applied  to  the  grooming 
utensils,  saddlery  and  harness,  the  lining  of  which,  in  such  instances 
of  infection,  will  generally  harbour  the  parasite. 
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Buraatee 

appears  in  the  form  of  unhealthy  sores  which  break  out  on  the 
surface  of  various  parts  of  the  body.  It  is,  as  far  as  I  know,  peculiar 
to  India,  although  somewhat  similar  sores  are  found  in  horses  of 
other  countries.  Its  name  (bursal  signifies  rain  in  Persia)  implies 
that  it  has  a  connection  with  the  rainy  season. 

REASONS  FOR  CLASSING  BURSATEE  AS  A  PARASITIC 
DISEASE. — ^Although  no  specific  disease  germ  has  up  to  the  present 
been  found  in  bursatee  sores;  I  have  classed  it  as  a  parasitic 
disease  for  the  following  reasons :  — 

1.  Influence  of  altitude  on  its  occurrence.  It  is  practically  re- 
stricted to  "  the  plains  "  in  India,  Although  it  may  be  found  in  a 
few  rare  instances  at  hill  stations ;  such  cases  are  simply  exceptions 
to  the  general  rule  that  it  does  not  originate,  nor  does  it  continue 
its  course  in  horses  which  are  kept  at  elevations  of  about  5,000 
feet  or  upwards  above  the  level  of  the  sea.  It  is  most  frequently 
met  with  in  low  lying  districts. 

2.  Influence  of  the  water  supply,  and  sanitation.  The  purer  the 
water  supply,  the  fewer  are  the  cases  of  bursatee ;  and  vice  versd. 
Surgeon-Colonel  Branfoot,  who  has  had  an  extensive  experience  of 
horses  in  India,  told  me  that,  formerly,  bursatee  was  very  common 
in  Madras,  at  which  time,  the  water  for  stable  use  being  procured 
from  local  sources,  was  much  contaminated  by  low  forms  of  life; 
but  that  the  disease  has  almost  entirely  disappeared  from  that  city, 
since  the  introduction  of  a  pure  water  supply  from  neighbouring 
hills.  I  can  vouch  for  the  same  fact,  as  regards  Calcutta  and  other 
places  in  India.  Although  bursatee  was  very  prevalent  in  Indian 
stables,  say,  thirty  years  ago,  it  is  now  comparatively  rare ;  owing, 
apparently,  to  improved  sanitary  arrangements,  of  which  the  supply 
of  purer  water  has  undoubtedly  been  the  most  important  factor  in 
the  prevention  of  this  disease.  It  is  practically  unknown  among 
horses  whose  stable  management,  feeding  and  watering  are  pro- 
perly attended  to. 

3.  Efficacy  of  antisejytic  measures  in  prevention  and  treatment. 
Antiseptic  treatment  (which  has  a  destructive  influence  on  para- 
sites) of  wounds  appear  to  confer  immunity  from  bursatee  on  them. 
"  In  some  of  the  late  Bengal  studs,  every  wound,  even  the  smallest 
scratch,  was  smeared  daily  with  a  thick  mixture  of  sulphur  and  oil, 
upon  which  no  flies  will  settle.  I  have  carried  out  this  practice  for 
many  years,  and  have  never  known  a  wound  so  treated  to  assume  a 
bursatic  character"  (Meyrick).  If  a  bursatee  sore  is  destroyed  by 
the  hot  iron,  or  by  caustics,  and  then  protected  from  the  action  of 
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air  and  water,  it  will  heal  aa  an  ordinary  wound.  Abrasions  that 
occur  during  the  hot  weather  in  districts  in  which  this  disease  is 
rife,  are  liable  to  turn  into  bursatee  sores  if  neglected.  Clean  cut 
wounds  (probably  on  account  of  the  fact  that  they  are  generally 
treated  antiseptically)  seldom  exhibit  this  tendency. 

4.  Recurrence  at  a  particular  season  of  the  year, 

5.  Recurrence  on  old  sores.  Horses  that  have  had  this  disease 
and  that  remain  in  the  condition  undor  which  they  have  contracted 
it,  are  almost  certain  to  sufi'er  from  its  recurrence  on  the  spots 
which  have  been  previously  affected,  unless,  indeed,  the  old  sores 
have  been  completely  destroyed  by  the  knife,  firing  iron,  or  some 
strong  caustic,  and  have  healed  under  antiseptic  precautions  (p.  67 
et  seq.).  An  intending  purchaser  should  therefore  view  with  sus- 
picion any  bald  patches  indicative  of  bursatee  which  may  be 
visible  at  its  favourite  seats. 

6.  The  formation  in  the  affected  part  of  nodules  (kunkur), 
which  closely  resemble  those  of  actinomycosis  (p.  126). 

SYMPTOMS. — ^Bursatee  appears  in  the  form  of  hard  chancre-like 
sores  on  the  skin  and  mucous  membranes  of  the  mouth,  eyelids, 
etc.  The  fetlock  joints  (especially),  yard,  sheath,  front  of  the 
chest,  face,  lips,  and  tongue,  are  the  usual  points  of  attack. 

The  sores — one  or  more  in  number — ^generally  make  their  ap- 
pearance towards  the  end  of  the  hot  weather,  assume  their  greatest 
virulence  through  the  rains,  and  gradually  heal  up  on  the  approach 
of  the  cold  weather;  though  in  old  and  neglected  cases  they  may 
continue  more  or  less  open  all  the  year  round. 

Colonel  F.  Smith  states  that  the  disease  originates  in  the  tissue 
immediately  under  the  skin  or  mucous  membrane,  in  the  form  of  a 
small  hard  nodule  which  is  painful  to  the  touch,  and  is  accompanied 
by  heat  and  swelling,  and  that,  after  a  few  days,  the  characteristic 
hard,  indolent  bursatee  ulcer  breaks  out  on  the  part. 

The  sore  usually  takes  a  somewhat  circular  form,  and  may  vary 
from  half  an  inch  to  nearly  a  foot  in  diameter.  It  bears  a  strong 
resemblance  to  a  hard  chancre.  It  has  a  hard,  well-defined  margin, 
hard  base,  and,  at  first,  a  dark-red,  unhealthy  look.  When  situated 
on  a  part  covered  with  muscle,  as  on  the  front  of  the  chest,  the 
sore  may  assume  a  yellowish  white,  suppurating  appearance,  and  la 
kept  moist  by  the  exudation  of  watery  fluid.  There  is  but  little 
discharge  from  the  ulcer  on  the  surrounding  skin  or  mucous  mem- 
brane, as  the  case  may  be. 

Imbedded  in  the  sore,  are  found  small,  hard  particles  (called 
hnikur)  of  a  yellow  or  yellowish  red  appearance,  and  varying  in 
size  from  that  of  a  grain  of  sand,  to  that  of  a  small  pea.  They  act 
as  foreign  bodies  in  irritating  and  keeping  open  the  ulcer,  and 
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may  be  easily  remoyed  by  the  aid  of  a  forceps,  or  by  the  finger 
iiail. 

"  When  the  kunkur  has  once  grown^  unless  it  is  completely  burnt 
out  with  caustic,  fresh  deposits  of  the  same  kind  are  found  under 
the  skin  all  round — ^perhaps  owing  to  some  of  the  diseased  matter 
being  carried  from  the  original  centre  by  the  absorbents. 

"  Many  of  these  deposits  being  no  larger  than  pins'  points,  it  is 
very  difficult  to  be  sure  that  all  are  eradicated ;  and  if  any  remain 
they  will  probably  increase  in  size,  and  cause  the  sore  to  burst  out 
afresh  during  the  next  hot  season.  I  have  seen  pieces  of  kunkur 
the  size  of  peas  picked  from  the  membrane  inside  the  eyelids  of 
colts  whose  eye  fringes,  being  out  of  repair,  did  not  keep  off  flies — 
an  ulcer  or  sore  not  having  had  time  to  form  "  (Meyrick), 

A  dried-up  bursatee  sore,  the  appearance  of  which  has  not  been 
modified  by  the  action  of  caustics,  etc.,  may  be  recognised  from  the 
fact  of  its  margin  and  base  being  hard ;  from  its  surface  being  but 
thinly  covered;  from  its  position;  and  from  its  peculiar,  though 
difficult  to  be  described  look.  It  seeins  ready  to  break  out  again 
at  the  first  unseasonable  change  in  the  weather.  When  it  does  so, 
it  will  probably  extend  to  many  times  the  size  it  was  when  dried  up. 

POST-MORTEM  APPEARANCES.-Oliphant,  Meyrick,  and  other 
observers,  state  that  kunkur  is  found  in  the  lungs,  liver,  and  other 
internal  organs  of  a  bursatee  affected  horse.  Further  evidence 
is  required  to  settle  the  question  as  to  the  occurrence  of  kunkur  in 
these  organs,  independently  of  the  existence  of  bursatee. 

THE  PREDISPOSING  CAUSES  OF  BURSATEE  appear  to  be : 
irritation  due  to  friction  and  dirt;  neglect  in  the  treatment  of 
wounds ;  and  an  irritable  condition  of  the  skin  brought  on  by  diges- 
tive derangement,  and  by  climatic  influences. 

LIABILITY  OF  CERTAIN  PARTS  TO  BURSATEE.--The  special 
liability  of  certain  parts  seems  to  depend  on  their  comparative  ex- 
posure to  injury  and  irritation,  and  on  the  thinness  of  the  skin 
which  covers  them. 

According  to  the  Bengal  Stud  Records,  bursatee  is  not  hereditary. 
The  lymphatic  glands  do  not  appear  to  become  affected  during  an 
attack  of  bursatee. 

MICROSCOPICAL  EXAMINATION  OF  KUNKUR.— Dr.  Thin, 
to  whom  specimens  of  kunkur,  in  the  form  of  "  small,  hard,  reddish 
pieces  of  matter,"  were  submitted,  "  could  make  but  little  of  them. 
When  a  portion  was  examined  in  water,  it  appeared  to  be  quite 
amorphous;  with  acetic  acid  it  looked  somewhat  like  a  hardened 
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cell-conglomeration,  but  the  appearances  were  not  sufficiently 
marked  to  justify  a  statement.  The  masses  may  be,  and  probably 
are,  concretions  of  pus  and  epidermic  cells  formed  by  heat  and 
dryness.  No  parasites  or  organisms  of  any  kind  could  be  detected  " 
('*  The  Veterinary  Journal ").  The  nodules,  like  those  of  actino- 
mycosiiH,  probably  consist  of  fibrous  tissue.  If,  as  appears  almost 
certain,  a  special  parasite  exists,  it  would  be  far  more  likely  to  be 
found  in  the  pus,  than  in  the  kunkur. 

PREVENTIVE  MEASURES.— Special  care  should  be  devoted  to 
obtaining  as  pure  a  supply  of  water  as  possible.  All  scratches, 
abrasions  and  cuts  should  be  treated  antiseptically  (p.  67),  as,  for 
instance,  with  Mey rick's  sulphur  and  oil  application  (p.  145). 

Flies,  during  the  hot  weather,  being  a  source  of  extreme  annoy- 
ance to  horses,  as  well  as  being  possible  carriers  of  the  disease, 
should  be  exoluded,  as  much  as  possible,  from  the  stable  by  screens, 
and  by  keeping  the  building  dark;  though  without,  in  any  way, 
impeding  the  due  circulatign  of  air  through  it.  The  stalls  should 
be  kept  scrupulously  clean ;  for  the  presence  of  dung  and  other  dirt 
attracts  flies. 

During  the  hot  weather  in  India,  the  horse  should  have  a  plentiful 
supply  of  green  fodder.  His  grain  should  consist  of,  at  least,  a 
third  of  bran  (by  weight) ;  and  he  should  get  steady  and  regular 
exercise.  He  should,  of  course,  be  thoroughly  well  groomed  at  least 
twice  a  day. 

I  am  strongly  opposed  to  the  practice  of  frequently  washing 
horses ;  but  I  cannot  say  that  it  induces  bursatee. 

TREATMENT. — ^The  theory  as  to  the  parasitic  origin  of  bursatee 
indicates,  and  experience  proves,  that  the  proper  treatment  is  to 
destroy  the  surface  of  the  sore,  so  as  to  produce  a  healthy  wound ; 
and  then  to  carefully  protect  the  part  from  the  action  of  air  and 
moisture;  from  friction  or  injury  of  any  kind;  and  from  irritation 
due  to  dirt,,  flies,  etc.,  lodging  on  it. 

Use,  in  the  first  instance,  undiluted  carbolic  acid  freely  to  the 
ulcer,  so  as  to  destroy  its  surface ;  and  then  keep  on  it  a  solution 
of  2^  parts  of  camphor  in  1  part  of  carbolic  acid. 

When  the  wound  assumes  a  healthy  look,  substitute  the  carbolic 
acid  and  cimphor  solution,  given  on  p.  69. 

As  an  alternative  treritment,  in  case  the  forejroing  does  not  efi'ect 
a  speedy  cure,  I  would  advise  the  application  of  turpentine;  a 
saturated  solution  of  iodoform  in  eucalyptus  oil  (say,  a  drachm  to 
the  ounce) ;  eucalyptus  oil ;  powdered  iodoform  or  tannoform ;  or 
burnt  alum. 

Major  Meredith,  A.V.D.,  strongly  advises  that  nothing  should 


BUESATEE  149 

be  done  to  a  bursatee  sore  beyond  keeping  on  it  a  coating  of 
calomel,  which  should  be  dusted  on  as  required,  until  the  scab  dries 
up.     The  wound  will  then,  he  says,  rapidly  heal  under  the  scab. 

The  horse  might  get,  with  benefit,  linseed  daily  with  his  food, 
and  an  ounce  of  liquor  arsenicalis,  which  may  be  given  for  a  week 
at  a  time,  with  intervals  of  seven  days.  If  the  skin  be  in  an  irritable 
state,  give  2  oz.  of  bicarbonate  of  soda  mixed  in  the  food  every  day. 
The  administration  of  linseed,  arsenic,  and  bicarbonate  of  soda  has 
a  good  effect  on  the  condition  of  the  skin. 

From  the  experience  I  have  had,  since  leaving  India,  of  the  good 
effect  of  iodide  of  potassium  in  the  treatment  of  actinomycosis  (p. 
127)  and  scirrhous  cord,  I  would  strongly  advise  its  trial  (say,  1  oz 
daily  in  the  drinking  water)  in  cases  of  bursatee. 

As  bursatee  sores  heal  quickly  when  the  horse  is  sent  up  to  "  the 
hills,"  I  would  advise  this  to  be  done  in  the  oase  of  a  valuable 
horse  which  is  thus  affected,  and  even  as  a  preventive  measure, 
when  such  an  animal  has  suffered  from  a  previous  attack. 

Strict  sanitary  conditions  should  be  observed,  and  good  grooming 
practised. 

LEGAL  ASPECT  OF  BURSATEE.— The  presence  of  bursatee, 
whether  the  sores  are  open. or  dried  up,  is  an  unsoundness;  because 
the  disease  diminishes  the  animal's  soundness,  and  is  always  liable 
to  recur. 
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CHAPTER  IX. 

Non-Parasitic  Skin  Diseases. 

simple  eczema itchy  tail cracked  heels  and  grease ^mud  fever 

surfeit scaly   eczema warts   and   nibvi hidebound leu- 

CODERMA. 

Simple  Eczema. 

We  maj  deHne  eczema  a«  a  non-contagioufi  inflammation  of  the 
skin  which  is  accompanied  hj  an  eruption  of  pimples  that  beeome 
filled  with  a  watery  fluid  (serum),  which  may  escape  or  dry  up, 
and  which  leaves  scabs  or  scales  on  the  skin.  In  the  event  of  in- 
fection from  putrefactive  germs,  pus  (matter),  instead  of  serum, 
may  be  formed.  The  vesicles  may  be  scattered,  or  collected  into 
groups  of  various  forms.  This  disease  appears  to  be  brought  on 
by  some  influence  which  interferes  with  the  healthy  action  of  the 
skin,  such  as  checked  perspiration;  errors  in  feeding;  irritation 
from  the  wearing  of  woollen  or  dirty  clothing,  or  from  dirt  being 
allowed  to  accumulate  on  the  skin ;  want  of  grooming ;  a  "  heated  " 
state  of  the  system;  or  by  infection.  In  some  oases,  its  Cjiuse 
seems  to  be  constitutional;  in  others,  local.  "It  is  probable, 
though  the  disease  is  not  parasitic  in  the  first  instance,  that 
secondary  infection  may  play  a  very  important  part  in  its 
development"  (Whitla).  The  root  of  the  tail  (p.  152)  is  often 
the  chief  point  of  attack.  The  eruptions  may  extend  over 
any  part  of  the  body;  the  most  common  spots  being  the  neck, 
shoulders,  flanks,  insides  of  thighs,  and  root  of  tail.  The  scattered 
form  of  eczama  (lichen  simplex)  is  very  common  during  the  hot 
weather  and  rains  in  India ;  the  tail  and  the  parts  about  it  being, 
then,  its  favourite  seats.  We  find  a  somewhat  similar  affection, 
called  "  prickly  heat,"  among  persons  residing  in  the  tropics,  espe- 
cially when  the  climate  is  a  damp  one ;  for  the  presence  of  moisture 
in  heated  air  prevents  the  free  evaporation  of  perspiration  from  the 
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skin,  and  also  encourages  the  growth  of  low  forms  of  parasitic  life. 
Recent  researches  seem  to  indicate  that  eczema  is  generally  due  to 
the  presence  of  bacteria. 

The  irritating  effect  of  a  flannel  shirt  next  the  skin  during  the 
hot  weather  in  the  tropics,  makes  itself  quickly  felt  by  the  wearer, 
if  he  has  a  tendency  to  "  prickly  heat."  In  fact,  the  simple  wearing 
of  .cotton  next  the  skin  will  often  prevent  an  attack  of  this  affection, 
which  would  be  inevitable  were  flannel  worn  instead.  As  the  skin 
of  the  horse  is  much  more  sensitive  than  our  own;  it  is  highly 
advisable  in  cases  of  skin  diseases  which  are  accompainied  by  itching, 
never  to  put  woollen  material  next  the  horse's  skin.  If  the  use  of  a 
rug  be  necessary  in  such  instances,  a  clean  cotton  sheet  should  be 
placed  under  it. 

Owing  to  the  similarity  of  the  causes  which  affect  the  skins  of 
horses,  at  the  same  season,  from  year  to  year ;  we  often  And  attacks 
of  eczema  occurring  once  every  twelve  months  in  different  animals 
at  the  salne  time,  that  being  almost  always  sumiher.  If  the  disease 
appears  in  winter,  it  may  then  be  due  to  irritation  caused  by  dirty 
woollen  clothing,  want  of  grooming,  or  some  constitutional  distur- 
bance which  has  checked  perspiration. 

The  term  herpes  is  applied  to  an  attack  of  eczema  when  the  erup- 
tion of  vesicles  (small  blisters)  breaks  out  on  the  skin  in  groups. 
This  form  of  eczema  is  sometimes  called  non-contagious  ringworm, 
on  account  of  its  appearing  in  patches;  although  the  itching  and 
more  or  less  severe  eruption  on  the  skin  of  a  horse  attacked  with 
herpes,  are  absent  in  cases  of  ordinary  ringworm. 

The  term  prurigo  is  frequently  used  to  signify  any  form  of  eczema 
(especially  that  about  the  root  of  the  tail)  which  is  accompanied  by 
much  itching.  "  It  is  imcertain  whether  there  is  any  specific  affec- 
tion to  which  the  name,  prurigo,  is  applicable"  (Bristowe).  The 
kindred  term,  pruritis,  simply  means  "  itching." 

TREATMENT. — Give  bran  mashes,  and  mix  in  them  Epsom 
salts  to  the  amount  of  4  oz.  daily.  If  the  animal  is  in  a  stable, 
keep  him  on  grass,  carrots  or  other  green  food.  If  he  is  on  grass, 
substitute  hay  for  it. 

Boil  a  couple  of  pounds  of  linseed  in  a  gallon  of  water  for  five  or 
six  hours,  and  divide  it  between  the  daily  feeds ;  or  mix  a  couple  of 
ounces  of  linseed  oil  in  the  horse^s  food  two  or  three  times  a  day; 
and  in  his  corn  or  mash  give  a  drachm  and  a  half  of  tartar  emetic, 
daily' for  a  week  or  ten  days.  The  us^  of  common  or  rock  salt 
should  not  be  neglected.  This  treatment  will  generally  suffice  for 
mild  cases.  In  more  obstinate  attacks,  stop,  after  a  week's  time, 
the  tartar  emetic,  and  substitute  an  ounce  of  liquor  arsenicalis. 
After  a  few  days'  intermission,  these  medicines  may  be  alternated 
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again.  If  the  patient  is  suffering  from  indigestion,  he  should  be 
specially  treated  for  it. 

Wliile  the  ailment  lasts,  a  soft  rubber  should  be  substituted  for 
the  brush  and  currycomb. 

Wa^  the  horse  with  warm  water  and  carbolic  or  tar  soap;  dry 
him  well;  and  then  dress  the  irritated  surfaces  with  any  of  the 
following:  — 

(1)  Creolin  or  Jeves' Fluid 

Water       ,./       

(2)  Carbolic  acid        

Glycerine  or  oil    ... 

(3)  Liquor  pi umbi  subacetatis 
Glycerine  or  oil    ... 

(4)  Corrosive  sublimate 
Prussic  acid  (Scbeele's  strength) 
Liquor  potassse  ... 
Water 

(5)  Dilute  nitrate  of  mercury  ointment. 

The  last-mentioned  agent  should  neither  be  used  over  large  su]> 
faces,  nor  often  repeated,  for  it  might  salivate  the  animal. 

In  the  eczema  of  hot  climates,  I  have  often  had  good  results  from 
the  application  of  salicylic  acid  and  lard  (1  to  8). 

For  human  practice,  Whitla  ("Dictionary  of  Treatment") 
strongly  recommends  an  ointment  composed  of  the  following  in- 
gredients:— 

Liquor  carbonis  detergens  ...         ...     1  drachm. 

(Alcoholic  solution  of  coal  tar) 

Chloride  of  mercuric  ammonium 10  grains. 

(White  precipitate) 
Lanoline 1  oz. 

It  might  be  tried  with  advantage  in  horse  cases. 

Itohy  Tail  {Eczema  of  the  Tail). 

The  imscientific  term,  itchy  tail,  is  used  for  convenience  sake 
to  express  an  irritable  condition  of  the  dock  which  induces  the 
horse  to  rub  it  ag-adnst  any  convenient  object  and  thus  disfigure 
himself.  The  animal  is  usually  prompted  to  do  this  by  skin  disease 
of  the  part,  by  the  fact  of  the  end  of  the  tail  being  sore  from  having 
been  docked,  or  by  reflex  irritation,  such  as  that  due  to  worms. 
The  presence  of  dirt  is  a  frequent  cause  of  this  condition,  and  also 
of  itchiness  of  the  mane. 

TREATMENT. — ^To  protect  the  part  from  being  rubbed,  we  may 
use  a  regular  tail  cover  or  tail  guard,  which  is  connected  by  a  strap 
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to  the  roller  (surcingle).  If  we  cannot  procure  one  of  these  ap- 
pliances, we  may  roll  round  the  root  of  the  tail  a  cotton  bandage, 
about  4  yards  long  and  3  inches  broad,  which  can  be  kept  in  its 
place,  if  we,  from  time  to  time,  take  up  a  lock  of  hair  of  the  tail  from 
below,  and  turn  it  upwards,  so  that  at  the  next  turn  of  the  bandage, 
the  reversed  lock  of  hair  may  come  between  two  thicknesses  of 
cloth.  This  bandage  can  be  secured  by  tapes,  by  sewing,  or  by  a 
safety  pin.  The  presence  of  the  tail  cover  or  bandage  not  only 
saves  the  part  from  injury ;  but  also  has  the  effect  of  inducing  the 
animal  to  refrain  from  rubbing  it. 

An  admirable  remedy  for  itchy  tail,  when  this  condition  is  due 
to  an  inflamed  state  of  the  skin,  is  to  put,  say,  a  wineglaasful  of 
paraffin  (kerosene  oil)  and  a  pint  of  water  in  a  bottle,  and,  after 
shaking  up  the  contents  of  the  bottle,  slowly  pour  the  fluid  over  the 
rubbed  parts  with  one  hand,  while  working  the  fluid  into  the  hair 
with  the  fingers  of  the  other  hand.  One  application  (which  may 
be  repeated)  is  generally  sufficient  to  stay  the  irritation.  I  am  of 
course  aware  that  this  mineral  oil  does  not  mix  with  water,  the 
presence  of  which  is  necessary  in  this  case,  to  allow  only  a  very 
small  amount  of  the  oil  to  remain  on  the  part,  which  it  would  be 
apt  to  blister  if  it  was  left  on  it  in  any  considerable  quantity.  If 
the  mode  of  this  application  be  not  scientific,  it  is,  as  a  rule,  very 
effective.  As  an  alternative  method  of  applying  this  oil,  we  might 
soak  the  tail  well  with  water ;  rub  about  half  a  wineglassful  of  the 
oil  into  the  affected  parts ;  and  then  pour  water  freely  over  them. 
After  this  treatment,  the  use  of  a  tail  cover  or  bandage  will  rarely 
be  necessary. 

In  our  own  cases,  rubbing  the  hands  with  parafiin  oil,  washing 
them  with  plain  water,  and  then  drying  them  with  a  towel,  is  a 
very  effective  means  for  alleviating  a  rough  or  chapped  condition  of 
the  hands. 

Instead  of  applying  mineral  oil,  we  may  wash  the  part  well  with 
warm  water ;  rub  in  a  plentiful  supply  of  carbolic  soft  soap,  or  soft 
soap  in  which  creolin  (one  ounce  to  the  pound)  has  been  mixed ; 
and  put  on  a  tail  cover  or  bandage,  which  we  may  remove  next  day. 
The  part  should  then  be  washed  with  warm  water,  which  will  make 
a  good  lather  with  the  soap  that  has  been  previously  put  on,  and 
we  may  apply  any  of  the  applications  given  on  page  152.  This 
treatment  may  be  continued  for  a  few  days.  The  constitutional 
treatment  would  be  similar  to  that  described  for  simple  eczema 
(p.  151). 

When  the  irritation  is  due  to  docking  or  to  worms,  the  case 
should  be  treated  in  the  manner  respectively  described  in  the 
chapters  on  wounds  and  internal  parasites. 
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Cracked  Heels  and  Grease  (Eczema  of  the  Pasterns). 

DEFINITION. — Cracked  heels  and  grease  are  terms  used  to 
denote  an  inflamed  condition  of  the  skin  at  the  back  of  the  pastern 
produced  by  irritation  to  the  part ;  mild  cases  being  called  "  cracked 
heels  " ;  bad  ones,  "  grease  "  (pustular  eczema).  The  large  warty 
growths  which  sometimes  accompany  grease- are  termed  "  grapes." 
Cracked  heels  are  similar  to  the  chapped  condition  of  the  hands 
which  often  affects  persons  in  cold  weather,  and  which  is  greatly 
favoured  by  wetting  the  hands.  The  term  "  scratches,"  which  was 
the  old  English  name  for  cracked  heels,  is  still  used  in  America. 

CAUSES. — ^Although  constitutional  causes  may  predispose  to  an 
attack,  I  do  not  think  they  can,  of  themselves,  induce  one;  for 
were  it  so,  the  inflammation  would  not  be  confined  within  its  usual, 
very  narrow  limits.  Moller  considers  that  there  is  a  close  con- 
nection between  grease  and  canker,  and  that  one  may  develop  into 
the  other.  Experience  amply  proves  that  ordinary  cracked  heels 
can  be  caused  by  local  irritation.  If,  therefore,  we  accept  (which 
I  am  inclined  to  do)  MoUer's  theory,  we  must  regard,  as  two  distinct 
diseases,  cracked  heels  and  grease  j  and  that  the  former  cannot  be- 
come developed  into  the  latter,  without  the  presence  of  a  special 
infective  material,  which,  I  need  hardly  say,  would  have  easy  access 
to  skin  that  had  already  existing  cracks  and  sores.  As,  however, 
I  am  unable  to  draw  a  sharp  line  of  demarcation  between  the  re- 
spective symptoms  of  cracked  heels  and  grease;  I  shall  describe 
them  under  one  heading. 

The  true  skin  is  covered  by  a  protect  ing  layer  of  8carf-skin  (the  epidermis 
or  cuticle),  which  is  similar  in  its  nature  to  horn  and  hair,  and  is  composed  of 
scales  of  epithelium.  The  hard  corns  which  come  on  the  hands  from  rowing 
and  other  kinds  of  work,  and  which  may  be  cut  off  without  causing  any  pain, . 
are  thickened  portions  of  the  epidermis.  The  rolls  of  apparent  dirt  which  a 
shampooer  in  a  Turkish  bath  removes  from  the  skin  of  the  person  upon  whom 
he  operates,  aire  for  the  most  paft  (according  to  the  degree  of  cleanliness  of 
the  subject),  layers  of  epithelium. 

The  epidermis  beinj^  unprovided  with  nerves  and  blood-vessels  is  unable 
of  itself  to  set  up  any  inflammatory  action,  its  duty  being  to  protect  the  true 
skin,  which  forms  it.  In  order  to  render  it  the  better  able  to  perform  this 
work,  it  is  kept,  during  health,  more  or  less  moist  with  oil  which  is  poured . 
out  from  the  ducts  of  the  oil  glands  that  are  imbedded  in  the  true  skin. 
The  more  any  particular  part  of  the  skin  is  subject  to  become  bent  or 
thrown  into  folds,  the  more  plentifully  is  it  suppUed  with  these  oil  glands. 
As  the  true  skin  is  very  sensitive  to  the  action  of  ■  any  external 
irritant ;  it  follows  that  causes  which  tend  to  weaken  the  protective  action  of 
the  epidermis,  may  give  rise  to  inflammation  of  the  true  skm,  of  which  eczema 
is  one  form.  There  seems  but  little  doubt  that  the  ammonia  which  is  to  b^ 
plentifully  found  in  ill-kept  stable:^,  is  a  fruitful  cauce  of  cracked  heels  and 
grease.     The  action  of  water  on  the  skin  renders  the  scarf-skin  soft  and  pulpy. 
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dimiDishes  its  strength  by  separating  the  layers  which  compose  it,  one  from 
another,  and  deprives  it  of  the  oil  which  renders  it  soft  and  pliable.  When 
the  epithelium  dries  after  haying  been  thus  treated,  it  is  liable  to  crack,  and 
thus  to  expose  the  true  skin  to  irritation  from  dirt  and  grit,  and  from  im- 
purities contained  in  the  surrounding  air  or  in  the  water  which  m»r.  gain  access 
to  the  part.  The  action  of  water  in  weakening  the  protective  influence  of  the 
epidermis  by  dissolving  out  the  oil  previously  contained  in  it,  is  well  shown  by 
the  fact  that  washing  a  horse's  feet  with  warm  water  is  much  more  liable  to 
give  cracked  heels  than  washing  them  with  cold  water ;  the  former  being  the 
better  means  of  the  two  for  removing  the  oil,  and  for  softening  the  epithelium. 
Besides,  if  the  water  of  a  country  contains  much  mineral  matter  (such  as  salts 
of  lime)  which  has  a  tendency  to  increase  the  power  water  possesses  to  remove 
oil  from  the  skin,  we  shall  find  that  horses  m  such  a  district  are  peculiairlv 
liable  to  cracked  heels.  Water  containing  such  mineral  matter  would,  with 
a  weakened  epidermis,  probably  have  a  durectly  irritating  effect  on  the  true 
skin.  The  foregoing  remarks  have  been  made  with  special  reference  to  cracked 
heels.  The  rdle  of  infection  in  the  production  of  grease  is,  as  I  have  already 
indicated,  an  open  question. 

The  moisture  and  accumulated  filth,  as  well  as  the  ammonia  to 
be  found  in  unsanitary  stables,  play  a  large  part  in  the  production 
of  cracked  heels  and  grease.  Dew  taken  up  by  the  feet  from  the 
ground  oTer  which  animals  travel,  and  sweat  running  down  and 
drying  on  the  pasterns,  especially  if  there  be  a  cold  wind  blowing 
at  the  time,  often  cause  cracked  heels  in  horses  which  are  subject 
to  these  influences,  as  we  may  see  in  the  ca£es  of  race  horses  that 
are  worked  in  the  early  mornings.  Other  things  being  equal, 
horses  which  do  their  work  at  fast  paces,  are  more  likely  to  get 
their  heels  chapped,  than  are  those  whose  work  is  slow;  for  the 
skin  that  covers  their  pasterns  is  subject  to  more  violent  and  rapid 
flexion  and  extension  than  that  of  slow  going  animals,  and  will 
proportionately  suffer  from  any  derangement  of  the  lubricating 
apparatus,  which,  here,  is  the  oil  glands  of  the  skin.  The  feeding 
of  horses  on  unwholesome  oats  appears  to  have  a  predisposing 
influence  in  the  production  of  cracked  heels. 

As  a  rule,  white  pasterns  are  more  liable  to  suffer  from  cracked 
heels,  especially  among  *'  pleasure  horses,''  than  dark-coloured  ones ; 
because  dirt  and  stains  show  more  prominently  on  them,  and  con- 
sequently they  get  oftener  washed,  and  have  soap  and  other  alkaline 
preparations  more  frequently  applied  to  them.  Grrease  is  much 
liiorb  common  among  Shires,  than  among  light  iiorscs.  Experience 
tells  lis  that  cold  has  a  well-marked  eftect  in  producing  this  disease. 
We  knew  from  experiment  that  if  blood,  after  having  been  expelled 
from  the  blood-vessels  and  kept  out  of  them  for  some  time,  be 
allowed  to  return  to  the  vessels,  it  will  act  as  an  irritant  to  their 
walls,  and  will  set  up  inflammation.  This  appears  to  be  the  mode 
in  which  cold  produces  inflammation  of  the  skin  of  the  pastern; 
for  it  renders  the  part  bloodless  for  the  time  being. 

Want  of  exercise,  no  doubt,  has  a  strong  predisposing  influence 
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on  this  disease;  for  when  the  animal  is  kept  in  a  state  of  enforced 
rest,  the  blood  in  his  feet  and  lower  portion  of  his  legs  is  liable  to, 
more  or  less,  stagnate,  on  account  of  the  habit  the  horse  usually 
has  of  standing  up.  While  this  partial  congestion  exists,  the  health 
and  vitality  of  the  living  structures  involved  in  it,  become  more  or 
less  impaired,  and  the  secretion  of  oil  to  lubricate  the  cuticle  (outer 
skin)  becomes  proportionately  reduced.  High  feeding,  will  also 
predispose  the  animal  to  inflammatory  attacks  of  the  skin,  as 
well  as  of  other  parts. 

Hand-rubbing  the  pasterns  of  stabled  horses,  by  stimulating  the 
local  circulation,  reduces  the  liability  of  the  part  to  contract  eczema ; 
though  it  would  probably  be  of  no  benefit  to  horses  kept  in  the 
open.  It  is  evident,  however,  that  if  the  skin  of  the  pasterns  han 
become  accustomed  to  it,  and  its  practice  is  suddenly  discontinued, 
the  skin,  before  it  regains  its  usual  working  efficiency,  will  be  more 
subject  to  this  form  of  inflammation,  than  it  would  be,  had  such 
stimulation  never  been  applied. 

As  the  hair  at  the  back  of  the  pastern  forms  a  protection  to  the 
part,  its  r^noval  often  induces  cracked  heels  and  predisposes  the 
animal  to  grease.  It  is  probable  that  old  horses,  from  their 
lower  vitality,  are  more  susceptible  to  eczema  of  the  pastern  than 
are  young  ones. 

Injury,  such  as  that  caused  by  hobbles  or  ropes,  sometimes  gives 
rise  to  cracked  heels ;  because  it  exposes  the  true  skin  to  influencen 
that  are  likely  to  give  rise  to  this  complaint. 

The  great  predisposing  cause  of  cracked  heels  is  the  senseless 
practice  of  washing  the  feet,  which  is  popular  among  grooms; 
because  it  saves  trouble  for  the  time  being.  It  is  a  significant  fact 
that  cracked  heels  are  as  rare  among  horses  whose  legs  and  feot 
are  never  washed,  as  they  are  common  among  animals  whose  legs 
and  feet  enjoy  the  supposed  benefit  of  being  cleansed  with  water, 
no  matter  how  carefully  they  may  be  afterwards  dried. 

VARIETIES. — ^The  degrees  of  severity  in  this  disease  are  (I) 
when  it  is  characterised  only  by  redness  and  a  little  heat  and  swell- 
ing (erythematous  eczema);  (2)  when  vesicles  form  (vesicular  ec- 
zema) ;  (3)  when  there  is  a  discharge  of  pus  from  the  skin  (pusttllar 
eczema) ;  and  (4)  when  there  are  "  grapes  "  or  warty  excrescences 
on  the  skin  (warty  eczema),  which  are  accompanied  by  more  or  lees 
infiltration  of  tlie  skin.  We  may  roughly  class  (1)  and  (2)  as 
cracked  heels ;  and  (3)  and  (4)  as  grease. 

SYMPTOMS. — ^When  inflammation  is  set  up  in  the  part,  the 
secretion  of  oil  is  interfered  with,  and  cracks  usually  occur  in  the 
places  where  the  skin  becomes  wrinkled  when  the  pastern  joints 
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are  bent.  The  discharge  from  the  vesicleB  or  pustules  has  an  of- 
fensive  smell,  and  exerts  an  irritating  effect  on  the  skin,  which 
becomes  thickened,  according  to  the  degree  of  inflammation.  If 
the  disease  continues  for  some  time,  the  part  becomes  denuded  of 
hair,  and  the  cracks  in  the  skin  become  filled  up  with  hard  fibrous 
tissue,  which  in  severe  cases  stands  out  in  the  form  of  thick  ridges. 
These  fibrous  tumours  are  due  to  an  excessive  growth  of  scar  tissue, 
which  is  the  material  that  unites  the  edges  of  wounds  that  heal  by 
granulation,  and  which  gives  the  white  appearance  to  an  old  scar. 
In  the  characteristic  form  of  grease,  the  discharge  is  thin,  foul 
smelling,  and  greasy;  hence  the  name.  In  grapes,  the  papillse  of 
the  skin  are  affected ;  and  warts,  which  may  in  extreme  cases  be  as 
large  as  a  man's  fist,  appear  on  the  surface.  In  the  early  stages 
of  a  sharp  attack,  there  is  pain  and  lameness,  which  usually  dis- 
appears as  the  disease  becomes  chronic.  If  there  be  no  discharge 
of  fluid,  the  surface  of  the  part  will  be  covered  with  horny  cells, 
which  will  have  a  mealy  appearance.  Cracked  heels  and  especially 
grease  have  a  marked  tendency  to  run  a  chronic  course. 

PREVENTIVE  TREATMENT.— Do  not  wash  the  legs  and  feet. 
If  they  be  muddy  when  the  horse  returns  to  his  stable,  let  the  mud 
dry  on,  and  when  it  is  quite  dry,  brush  it  off.  A  brush,  slightly 
damped  cotton  cloth,  and  pricker,  is  all  that  is  required  to  keep 
the  wall  of  the  hoof,  sole  and  frog  clean.  If  it  be  imperative  to 
wash,  carefully  dry  after  doing  so,  and  rub  in  some  suitable  lubri- 
cant, such  as  lanoline,  sweet  oil  or  fat  (a  little  beeswax  might  be 
a  useful  addition  in  warm  climates  to  increase  the  consistency), 
which  should  also  be  applied  before  the  horse  leaves  the  stable. 
Under  ordinary  circumstances,  as  in  racing,  hunting,  and  private 
stables,  not  more  than  one  horse  in  twenty,  during  the  year,  ought 
to  get  cracked  heels,  which,  as  a  rule,  is  caused  by  gross  mis- 
management on  the  part  of  the  groom.  The  occurrence  of  grease 
is  unknown  in  well-managed  stables.  Horses  in  loose  boxes 
should  not  be  tied  up  during  the  day. 

PRINCIPLES  OF  TREATMENT.— If  acute  inflammation  be 
present,  reduce  it,  and  then  use  some  application  which  will  lubri- 
cate the  part  without  irritating  it.  If  there  be  a  discharge,  disinfect 
the  part  before  using  the  oily  application.  Remove  all  warts  and 
tumours  with  the  knife  or  scissors,  and  treat  the  wounds  antisep- 
ticaUy  (p.  67  et  seq.).     Give  the  part  rest. 

TREATMENT. — I  have  seen  so  many  cases  of  cracked  heels 
having  been  rendered  chronic  by  the  persistent  use  of  supposed 
remedies  which  did  harm  instead  of  good,  that  I  would  advise  the 
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employment  of  no  stimulating  applications  in  the  first  instance; 
and  would  content  myself  with  washing  the  part  twice  a  day  with 
warm  water  and  a  soft  nail  brush  into  which  some  bland  toilet  soap 
had  been  rubbed.  I  would  try  to  gently  remove  the  thickened  scar 
tissue  which  fills  up  the  cracks,  by  means  of  the  finger  nails  after 
it  had  been  well  softened  by  warm  water  and  soap.  Having  thus 
disinfected  the  part  and  cleared  away  the  exfoliating  surface  skin, 
I  would  dry  it  with  a  soft  towel,  and  rub  into  it  some  non-irritating 
oily  matter,  such  as  lanoline,  fresh  animal  fat,  sweet  oil,  or  fresh 
butter.  Even  a  very  small  quantity  of  salt  in  either  the  fat  or  the 
butter,  will  cause  either  of  these  substances  to  have  an  irritating 
effect  on  the  skin.  If  there  be  much  heat  and  soreness  present,  we 
may  apply,  after  the  washing,  a  carrot  or  turnip  poultice  for  a  day 
or  two.  Having  taken  off  the  poultice,  we  should  wash  the  part, 
gently  scrape  off  the  thickened  cuticle  and  fibrous  tissue,  and  apply 
the  lubricant.  Dr.  Armstrong,  Indian  Medical  Service,  informs  me 
that  he  has  found  very  good  results  from  enveloping  the  part  in 
hot,  dry  bran.  When  the  skin  gradually  begins  to  assume  its 
normal  condition,  we  should  by  degrees  dincontinue  the  washing 
and  the  lubricating  application.  If  the  simple  oil,  or  fat,  be  found 
ineffective,  we  may  substitute  for  it,  oxide  of  zinc  ointment  (1  to 
8  of  lard),  nitrate  of  mercury  ointment  (I  to  4  of  lard),  or  liquor 
plumbi  subacetatis  (Groulard'a  extract)  and  oil  or  cream  (1  to  4). 
If  the  legs  bo  filled,  apply  pressure  in  tlie  mamier  described  on 
page  45  and  hand  rub,  so  as  to  quicken  the  circulation  of  blood. 
A  return  to  a  state  of  health  will  be  shown  by  the  part  re-assum- 
ing its  usual  covering  of  fine  hair. 

For  grease,  Gerlach  advises  creosote  and  spirit  (1  to  6),  or  we 
might  use  carbolic  acid  1  part,  camphor  2^  parts ;  or  creolin,  1  to  6 
of  water.  Moller  strongly  recommends  Lies*s  treatment  with  sul- 
phuric acid  and  spirit  (about  1  to  15).  If  grapes  or  scar  tissue 
tumours  be  present,  carefully  disinfect  the  part  (a  good  wash  is  20 
grains  of  chinosol  or  ^  oz.  of  creolin,  in  a  pint  of  water);  remove 
the  excrescences  with  the  scissors,  or  knife;  apply  tannoform,  or 
some  other  suitable  antiseptic  (p.  67)  to  the  wound;  cover  over 
with  antiseptic  cotton  wool  and  gutta-percha  tissue;  and  apply 
a  bandage,  with  evenly  distributed  pressure  (p.  45),  so  that  the 
wound  may  heal  in  the  best  and  quickest  manner.  Following 
the  lines  of  success  in  the  treatment  of  canker  (which,  I  have  al- 
ready said,  is  closely  akin  to  grease),  we  may  in  that  of  grease, 
strenuously  try  to  obtain  a  dry  condition  of  the  affected  skin,  by 
one  or  other  of  the  applications  just  mentioned,  by  evenly  distri- 
buted pressure,  and  by  Armstrong's  dry,  hot  bran  poultice. 

Professor  Frohner  has  had  admirable  results  in  the  treatment  of 
grease,  grapes,  mallenders  and  sallenders,  by  painting  the  affected 
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parts  with  a  solution  of  chromic  acid  (1  part  to  9  parts  of  water) 
every  daj,  or  every  second  day,  until  they  dried  up. 

For  treatment  by  carbide  of  calcium,  see  page  174. 

Veterinary  Surgeon  Desmond  tells  me  that  he  has  often  cured 
most  obstinate  cases  of  cracked  heels  by  simply  tying  the  horse 
up  short  in  a  narrow  stall,  so  as  to  prevent  liim  lying  down  or 
moving  about — feeding  him  lightly,  and  using  no  application  to 
the  pasterns.  The  repair  of  the  cracks  would  be  hastened  by  using 
cotton  wadding  bandages,  which  would  help  the  circulation  of  blood 
in  the  animal's  limbs.  Long-continued  standing  naturally  pro- 
duces more  or  less  stagnation  of  blood  in  the  legs.  Slings  (p.  680) 
might  be  tried  with  benefit. 

Mud  Fever  (Eczema  of  the  Legs  and  Abdomen) 

is  an  ailment  similar  to  cracked  heels;  being  inflammation  of  the 
skin  of  the  legs,  which  sometimes  extends  to  the  belly,  and  is 
caused  by  the  action  of  moisture  and  mud,  and  particularly  by 
the  practice  of  washing  the  legs  after  continued  work  through  wet 
and  dirt,  as  when  hunting.  There  is  usually  present  a  certain 
amount  of  fever,  brought  on  by  irritation  to  the  skin.  The  limbs 
become  very  sore,  and  the  horse  has  to  be  thrown  by  for  some  time. 

Here,  as  in  cracked  heels,  owing  to  the  presence  of  inflammation, 
the  oil  glands  of  the  affected  skin  do  not  pour  out  a  sufficiency  of 
oil  to  keep  it  in  a  soft  and  pliable  condition. 

The  practice  of  clipping  horses'  legs  is  a  strong  predisposing 
cause  of  mud  fever,  as  well  as  of  cracked  heels.  If  a  horse  which  is 
exposed  to  influences  that  are  likely  to  cause  mud  fever  and  cracked 
heels,  has  to  be  clipped,  it  is  well  to  confine  the  use  of  the  machine 
and  scissors  to  the  head,  neck  and  body,  and  to  leave  the  legs 
untouched.  If,  after  work  through  mud  and  wet — supposing  the 
animal's  legs  have  neither  been  clipped  nor  singed — the  legs  be  not 
washed,  but  be  allowed  to  dry  of  their  own  accord,  they  will  rarely 
become  affected  by  mud  fever.  The  use  of  warm  water,  as  I  have 
remarked  in  the  case  of  cracked  heels,  even  with  every  precaution, 
is  very  liable  to  cause  this  affection. 

If  the  legs  of  a  sound  horse  have  to  be  washed,  use  only  cold 
water;  do  the  washing  in  a  stable  out  of  the  wind;  quickly  and 
thoroughly  dry  the  legs  with  the  rubber  and  by  hand-rubbing; 
apply  lanoline,  fresh  fat,  or  sweet  oil ;  and  put  on  flannel  bandji«i;cs. 
I  would  advise,  as  a  matter  of  ordinary  stable  routine,  that  the 
external  use  of  water  should  be  confined  to  the  animal's  muzzle, 
eyes,  dock,  and  sheath. 

TREATMENT.— Treat  as  for  cracked  heels.  If  fever  be  present, 
give  a  mild  dose  of  Epsom  salts. 
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The  best  preventive  measures  are  to  allow  the  mud  and  dirt  to 
remain  on  the  legs  until  they  are  thoroughly  dry — say,  till  next 
morning — and  then  brush  the  dust  off;  and  to  refrain  from  washing 
or  clipping  the  legs. 

Surfeit  (Urticaria  or  Nettle-rash) 

is  the  term  applied  to  an  eruption  of  small  irregular  lumps  or  boils 
which  are  more  or  less  painful  to  the  touch,  and  which  break  out 
suddenly,  as  a  rule,  on  the  horse's  body  and  neck,  and  in  rare  cases 
on  his  limbs.  A  favourite  seat  of  this  eruption  in  saddle-horses 
is  the  bearing  surface  of  the  saddle  on  the  upper  part  of  the 
back,  and  especially  under  the  cantle;  probably  because  there 
is  more  motion  at  the  oantle  than  a/t  the  pommel,  on  account 
of  the  forward  position  of  the  girths.  Sometimes,  after  two 
or  three  days,  the  lumps  form  scabs,  which  usually  fall  off 
during  the  course  of  a  week,  and  leave  behind  a  hairless 
and  more  or  less  round  patch  of  skin,  of,  say,  a  quarter 
of  an  inch  in  diameter.  These  spots  generally  remain  as 
permanent  marks  on  the  coat.  If  the  inflammation  has  been  suffi- 
ciently severe  to  destroy,  in  a  dark-skinned  horse,  the  layer  of 
pigment  in  the  skin  of  the  part,  the  spots  will  be  white,  with, 
usually,  white  hairs  in  them.  The  destruction  of  a  portion  of  the 
pigmentary  layer  need  not  necessarily  involve  that  of  the  contained 
hair  follicles.  On  a  grey  or  white  horse  which  has  a  dark  skin,  a 
slight  attack  of  surfeit  may  leave  a  number  of  black  spots  showing 
through  the  light-coloured  coat.  The  presence  of  these  painful 
lumps  on  the  back  of  a  saddle-horse  may  become  known  to  the 
rider  by  the  fact  of  the  animal  acting,  when  he  is  being  mounted, 
as  if  he  had  a  sore  back. 

The  usual  cause  of  surfeit  is  supposed  to  be  the  consumption 
of  food  which  upsets  the  animal's  digestive  organs;  for  the  skin 
being  continuous  with  the  mucous  membrane  of  the  intestinal  canal, 
a  disturbance  of  the  one  structure  is  readily  communicated  to  the 
other.  Apparently  owing  to  the  extremely  dry  nature  of  the  forage 
during  the  greater  part  of  the  year  in  South  Africa;  the  horses  of 
that  part  of  the  world  frequently  suffer  from  surfeit.  In  men,  "  the 
formation  of  wheals  is  the  special  characteristic  of  urticaria " 
(Bristowe).  From  a  consideration  of  the  nature  of  the  attack  and 
course  of  the  disease,  I  cannot  help  thinking  that  surfeit  is  often 
of  parasitic  origin. 

TREATMENT. — Usually,  I  have  had  good  results  from  smearing 
over  the  lumps  and  sores  with  mercurial  (blue)  ointment.  Some- 
times, putting  the  affected  horse  on  carrots  or  green  food  and  giving 
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ium  ^  oz.  of  Epsom  salts  a  day  in  a  mash,  will  be  sufficient.  We 
maj  also  give  a  linseed  mash  every  night,  and  mix  in  it  an  ounce 
oi  bicarbonate  of  soda,  and  may  apply  (4)  or  (5),  as  mentioned  on 
pago  152.  The  bicarbonate  of  soda  has  a  soothing  effect  on  the 
mucous  membrane  of  the  intestines;  and  the  good  influence  of 
linseedy  in  oases  of  irritation  of  the  skin  or  mucous  membrane,  is 
well  marked.  In  obstinate  cases,  employ  tartar  emetic,  or  liquor 
arsenicalis  as  directed  on  p.  161. 

Soaly  Eczema  (Pityriasis  atid  Psoriasis). 

There  is  no  essential  difference  between  simple  eczema  and  scaly 
eczema,  except  that  the  latter  is  an  advanced  and  more  or  less 
chronic  stage  of  the  former.  The  adoption  of  this  broad  and  tho- 
roughly sound  view  should  do  much  to  clear  up  the  confusion  which 
exists  concerning  various  forms  assimied  by  non-contagious  skin 
inflammation.  The  old  popular  terms,  "  humid  tetter  "  and  "  dry 
totter  "  may  be  taken  to  respectively  designate  the  moist  and  scaly 
forms  of  eczema.  ,  As  the  word,  psoriasisy  means  mange ;  it  is  in- 
applicable to  a  non-contagious  disease.  Pityriasis,  signifying  a 
bran-like  condition,  is  a  suitable  expression  for  a  scaly  inflammation 
of  the  skin.  ''  Queensland  Itch,''  which  is  often  met  with  among 
horsert  in  Eastern  Australia,  comes  under  this  heading.  In  India, 
eczema  which  takes  the  same  form,  is  common  during  the  hot 
weather  and  "  rains ;  "  and  frequently  invades  the  dock  and  space 
between  the  thighs. 

The  scaly  stage  of  eczema  is  often  accompanied  by  cracks  in  the 
affected  skin  on  account  of  the  existing  inflammation  having  inter- 
fered with  the  action  of  the  oil  glands,  the  fimction  of  which  is  to 
keep  the  skin  soft  and  pliable.  The  inflammation,  also,  causes 
thickening  of  the  part.  In  bad  cases,  the  cracks  exude  serum  and 
blood,  which  aid  in  the  formation  of  scabs.  When  it  appears  behind 
the  knees,  it  is  termed  ''  mallenders ; ''  when  in  front  of  the  hocks, 
"  sallenders.''  It  also  occurs  on  the  neck,  just  in  front  of  the 
withers ;  on  the  upper  surface  of  the  root  of  the  tail ;  and,  more 
rarely,  in  other  positions,  in  which  cases  the  eruption  receives  no 
distinctive  name.  Mallenders  and  sallenders  are  not  very  amenable 
to  treatment,  and  rarely  occur  except  among  horses  whose  stable 
management  has  been  much  neglected. 

TBEATMENT  in  ordinary  cases  is  the  same  as  that  of  simple 
eczema  (p.  151).  When  the  skin  becomes  fissured  or  very  rough, 
it  is  well  to  soak  the  affected  part  in  oil  to  remove  the  scales,  and 
after  that  to  use  dilute  nitrate  of  mercury  ointment.  Or,  after 
washing  the  part,  we  might  rub  in  Jonathan  Hutchinson's  oint- 
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ment,  which  is  made  as  follows: — Chrysophanic  acid,  20  grains; 
Wright's  liquor  carbonis  deterg.,  20  minims;  white  precipitate 
(hydr.  amm.  chlor.),  20  grains;  benzoated  lard,  2  oz.  The  part 
should  neither  be  fomented  nor  poulticed.  The  horse  may  have  lin- 
seed mashes  or  oil,  given  to  him  daily,  as  well  as  carrots  or  green 
fodder.  Beans  ajid  kiln-dried  or  musty  oats  should  be  avoided. 
Two  ounces  of  bicarbonate  of  soda  and  an  ounce  of  liquor  arsenicalis 
may  be  mixed  through  the  food  or  water  daily.  A  drachm  and  a 
half  of  tartar  emetic  may  be  substituted  for  the  arsenic,  which 
should  not  be  continued  for  longer  than  a  week  at  a  time;  as  it  is 
liable  to  accumulate  in  the  systenL 

Warts  and  Naavi 

consist  in  excessive  growth,  by  the  implicated  papillae  of  the  skin, 
of  epithelium  (p.  154)  in  the  form  of  excrescences.  This  defective 
state  of  the  skin  is  due  to  impaired  vitality  of  the  part,  and  is  often 
caused  by  neglect  of  cleanliness.  Warts  are  generally  found  on  the 
lower  part  of  the  belly,  on  the  lips,  nostrils  and  eyelids,  and  about 
the  sheath  and  penis  of  the  horse,  or  udder  of  the  mare. 

The  appearance  and  position  of  a  wart  will  sufficiently  indicate 
the  proper  means  for  its  removal,  whether  by  caustics ;  the  knife ; 
the  scissors;  tying  it  with  silk,  thread  or  horsehair;  or  by  the 
firing-iron.  The  hot  iron  may  be  often  used  with  advantage,  after 
the  wart  has  been  cut  off.  On  parts  requiring  delicate  treatment, 
such  as  the  eyelids  or  lips,  the  daily  and  careful  application  of 
strong  glacial  acetic  acid  may  be  tried;  or  a  saturated  solution 
of  washing  soda  in  water,  four  or  five  times  a  day,  for  a  few  days. 
A  saturated  solution  of  caustic  potash,  carefully  put  on,  is  an 
admirable  wart  solvent.  The  application  of  fresh  blood  has 
often  been  recommended.  Arsenic  (5  grainfi  daily  in  the  food 
for  a  week)  has  sometimes  a  good  effect  in  the  removal  of  these 
excrescences. 

A  ncRvus  is  a  tumour  formed  by  a  new  growth  of  blood-vessels. 
In  man,  "  birth-marks,"  or  "  port-wine  stains,"  are  familiar  forms 
of  it.  The  only  kind  of  naevus  which  I  have  observed  in  horses  is 
the  superficial  variety  that  is  often  found  under  the  belly.  Naevi 
somewhat  resemble  warts  in  appearance,  except  that  they  have  a 
broader  base,  and  are  much  more  inclined  to  bleed  from  injury. 
They  can  be  treated  in  the  same  manner  as  warts. 

Hidebound 

is  a  symptom  of  ill-health,  and  is  not  in  itself  a  disease.  The  skin 
is  dry  and  hard,  and  appears  to  be  drawn  tightly  over  the  animal's 
body,  so  that  it  is  difficult  to  pinch  it  up  with  the  fingers  anywhere 
over  the  ribs.     This  condition  is  generally  brought  on  by  indiges- 
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tion,  derangement  of  the  liver,  or  worms.     It  also  accompanies,  or 
even  precedes,  many  serious  illnesses. 

TREATMENT.— The  only  rational  line  of  treatment  to  adopt  is 
to  endeavour  to  remove  the  cause,  whatever  that  may  be. 

lieuooderma 

is  an  abnormal  white  condition  of  skin  which  occurs  in  patches 
on  various  parts  of  the  body.     It  seems  to  be  confined  to  the  thin 


Fig.  47. — Leucoderma  round  the  near  eye. 

skin  of  the  face  (especially  about  the  nostiils  and  round  the  eyes, 
see  Fig.  47),  under  surface  of  the  tail,  and  parts  between  tlio  hind 
legs,  from  the  anus  to  the  sheath  or  udder.  In  man,  it  is  some- 
times erroneously  called  leprosy.  The  patches  are  liable  to  increase 
or  decrease  in  size,  without  any  apparent  cause.  It  is  a  deficiency 
of  pigment  in  the  skin,  and  though  an  eyesore,  it  has  no  ill  effect 
on  the  health  of  the  affected  part.  Its  cause  is  unknown,  and  its 
treatment,  up  to  the  present,  has  been  of  no  avail. 
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CHAPTER  X. 

Diseases  and  Injuries  of  the  Feet. 

thrush— contracted     heels— canker — sandcrack — ^false-quarter 

split-hoof ^acute  laminitis chronic  laminitis seedy  toe 

^pumiced  fbbt brittle  feet ^inflammation  of  the  coronet, 

or  villitis ^navicular  disease ^horn  tumour — wounds  and 

bruises  of  the  coronet ^pricks  in  shoeing wounds  of  thb 

sole  and  frog corns qxhttor ^forging  or  clicking. 

Thrush 

ib  an  inflamed  condition  of  the  membrane  which,  secretes  the  horn 
of  the  frog.  During  the  presence  of  inflammation,  this  membrane 
forms  weak  and  degraded  horn  of  cheeee-like  consistence,  which 
readily  liquefies  under  the  action  of  moisture,  and  produces  the 
characteristic  offensive  discharge.  The  longitudinal  fissure  which 
exists  in  the  centre  of  the  thick  portion  of  the  frog  of  a  foot  suffering 
from  thrush  (Fig.  48)  is  caused  by  the  failure  of  the  secreting  ineiu- 
brane  to  produce  sound  horn.  In  a  healthy  foot,  the  "cleft  of 
the  frog  "  is  merely  a  depression  (Fig.  49)  in  the  frog  substance, 
and  does  not  penetrate  to  the  sensitive  parts.  The  two  great 
causes  of  thrush  are  want  of  pressure  on  the  frog,  and  the  decom- 
posing  effect  which  moisture  that  is  laden  with  fermenting  organic 
matter,  has  on  the  frog.  The  former  cause  is  greatly  aided  by  the 
pernicious  practices  of  paring  the  frog,  and  using  high-heeled 
shoes ;  and  the  latter,  by  the  retention  of  dung  and  urine  in  the 
stall  or  box,  and  neglect  of  frequently  picking  out  the  feet  of 
the  horses,  while  in  the  stable.  In  India,  where  the  ground  is 
hard,  many  horses  with  naturally  high  heeis  are  very  prone  to 
thrush  from  want  of  pressure  on  the  frog.  Their  heels,  if  not  kept 
sufficiently  low,  are  apt  to  "  wire  in,"  in  which  case  the  frog  be- 
comes dry  and  shrivelled  up.  As  the  disease  advances,  fissures,  from 
which  a  stinking  odour  issues,  occur  on  the  sides  of  the  frog,  close 
to  the  heel,  and  the  foot  acquires  a  contracted  appearance  (Fig. 
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48).  In  the  event  of  a  horse  under  these  abnormal  conditions 
falling  lame,  an  ignorant  or  careless  observer  may,  not  unlikely, 
aasume  the  ailment  to  be  navicular  disease.  When  thrush  is  caused 
by  wet,  the  frog  becomes  soft  and  pulpy.  In  the  absence  of 
moisture  acting  on  the  feet,  there  may  be  little  or  no  discharge 
from  the  cleft  of  the  frog,  which  will  be  then  more  or  less  filled 
with  soft,  degraded  horn  of,  as  I  have  already  said,  a  cheese-like 
consistence.      In  this  case,  the  frog  will  be  more  or  less  shrivelled 


Fig.  48. — Foot"with  contracted  heels  and  thrush. 

up.  The  presence  of  the  disease  is  always  accompanied  by  an 
offensive  and  peculiar  smell. 

Pressure  on  the  frog  causes  an  increased  growth  of  epithelium 
(p.  154).  Hence,  when  the  frog  is  exposed  to  continual  pressure, 
it  becomes  strong  and  well  developed ;  but,  if  it  be  deprived  of  this 
natural  stimulus,  it  becomes  diseased  and  contracted  in  size.  The 
skin  of  our  own  hands  and  feet  is  as  dependent  on  continued  pres- 
sure for  its  strength  and  hardness,  as  is  the  frog  of  the  horse. 

Horses  wfiich  are  worked  (as  in  riding  schools),  or  stabled,  on 
tan,  are  very  liable  to  get  thrush  on  account  of  the  tan  becoming 
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balled  in  the  feet,  thereby  causing  the  frog  and  sole  to  become 
heated  by  stopping  evaporation  of  moisture  from  them.  The 
ill  effects  of  the  tan,  in  this  case,  can  be  entirely  obviated  by 
frequently  picking  out  the  feet,  so  as  to  prevent  the  tan  becoming 
caked  in  them.  The  same  remarks  apply,  more  or  less  accurately, 
to  the  use  of  moss  litter  and  8awdu«t. 

Thrush  is  more  frequently  found  in  the  hind  than  in  the  fore 
feet;  (1)  because,  in  badly-managed  stables,  the  dung  and  urine 
of  horses  are  often  allowed  to  accumulate  under  the  hind  feet 
for  a  considerable  time ;  and  (2)  because  the  hind  feet  being  natu- 
rally more  upright  and  concave  than  the  fore  feet,  their  frogs  are 
less  exposed  to  pressure. 

In  England,  thru^  much  more  commonly  affects  the  off  feet 
than  the  near  ones,  on  account  of  the  idiotic  custom,  among  English 
grooms,  of  attending  to  the  feet  only  from  the  near  side. 

Thrush  is,  I  think,  never  induced  solely  by  constitutional  causes. 
To  prove  such  a  case,  it  would  be  necessary  to  show  that  the  affected 
foot  had  been  kept  dry,  in  the  stable,  and  that  the  frog  had  been 
subjected  to  pressure  for  a  considerable  time  before  the  attack. 
Under  these  conditions  I  have  never  known  of  an  instance  of  thrush. 

In  the  tropics,  maggots  are  sometimes  found  within  the  cleft  of 
a  frog  which  suffers  from  thrush.  Their  presence,  as  might  be 
expected,  greatly  aggravates  the  disease. 

In  neglected  cases,  the  homy  covering  of  the  frog  may  rot  off, 
and  the  red  and  bleeding  sensitive  parts  become  exposed. 

TREATMENT.— If  there  be  no  lameness,  keep  the  feet  dry,  and 
avoid  "  stoppings."  Carefully  remove  with  the  drawing  knife  or 
searcher  (Fig.  50)  any  diseased  or  loose  portions  of  horn,  in  order 
to  prevent  dirt  or  wet  accumulating  about  them.  The  "  drawing 
knife"  is  the  peculiarly-«haped  knife  with  which  a  blacksmith 
pares  a  horse's  foot ;  and  a  "  searcher  "  is  a  fine  and  narrow-bladed 
drawing  knife.  Into  all  the  parts  from  which  either  discharge  or 
bad  smell  issues,  introduce  one  of  the  following  applications: — 

(1)  Burnt  alum 

(2)  Calomel 

(3)  Formalin       1  part. 

Water  3  part«, 

(4)  Paraffin  oil ...  1  part. 

Sweet  oil  ...          ...          ...          ...          ...  1     „ 

(5)  Eucalyptus  oil  ...          ...          ...         ...  8  parfs. 

Iodoform  ...          ...          ...          ...          ...  1  part. 

(fi)  Oil  of  turpiMitino  ...          ...          ...  ...  5  parts. 

Sweet  oil        ...  ...          ...          ...  ...  5     „ 

Iodoform       ...  ...          ...          ...  ...  1  part. 

Camphor,  as  much  as  will  dissolve. 
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If  expense  be  an  object,  the  iodoform  may  be  omitted  from  the 
two  foregoing  preparations. 

(7)  Common  salt,  1  part. 

Stockholm  tar  or  tallow,  6  parts. 


Fig.  49- — Healthy  foot. 

I  prefer  to  all  other  agents  burnt  alum,  small  lumps  of  which  I 
place  in  the  cleft  of  the  frog  and  ram  them  down  with  the  back  of 
a  hoof-picker.  I  treat  in  the  same  way  any  cracks  there  may  be  in 
the   frog.       If   the    horse    has    to    be   kept    at   work,    I   fill   up 


Fig.  50.  —  Searcher. 

tlie  cleft  of  the  frog  and  cracks  with  cotton  wool  or  tow,  over 
wliich  I  smear  Stockholm  tar,  so  as  to  keep  out  dirt  and  wet. 
The  application,  whichever  one  we  use,  should  be  renewed  oveiy, 
or  every  second,  day.  Above  all  things,  we  should  obtain  pressure 
on  the  frog  and  should  keep  the  feet  dry.  The  application  of  a 
little  turpentine  undiluted  or  mixed  with  an  equal  quantity  of  sweet 
oil,  dropped  into  the  cleft  of  the  frog,  from  time  to  time,  is  very 
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effectiTe  for  hardening  the  frogs  and  for  stopping  thrush.  If 
turpentine  be  employed,  care  should  be  taken  that  it  is  not 
allowed  to  run  on  to  the  pasterns ;  for  if  it  does  so,  it  may  blister 
their  skin. 

If  the  animal  be  lame  from  thrush,  it  is  well  to  syringe  out  the 
parts  for  a  few  minutes  with  warm  water,  two  or  three  times  a  day, 
before  using  the  application,  which  in  this  case  should  not  be  of 
a  tarry  nature ;  and  we  should  keep  him  on  green  food. 

We  should,  if  practicable,  take  the  shoes  off  and  keep  the  heels 
and  wall  of  the  hoof  as  low  as  possible,  short  of  making  the  horse 
go  tender,  and  should  exercise  him  two  or  three  times  a  day  on  dry 
and  soft  ground,  which,  by  filling  up  the  cavities  formed  by  the  sole 
and  frog,  will  distribute  even  pressure  over  these  surfaces.  If  the 
exercise  be  given  on  a  smooth  and  level  track,  the  consequent  pres- 
sure will  fall  only  on  the  horny  prominences  of  the  ground  surface 
of  the  foot.  A  month  of  this  treatment  combined  with  the  other 
remedial  details  which  I  have  described,  will  generally  restore  the 
frog  to  a  healthy  condition  and  to  nearly,  if  not  quite,  its  natural 
size. 

If  maggots  be  present,  those  within  reach  should  be  picked  out. 
The  application  of  oil  of  turpentine,  or  eucalyptus  oil,  either  by 
itself  or  combined  in  the  manner  I  have  suggested,  or  a  little  pow- 
dered camphor  will  remove  any  that  may  be  left. 

If  the  sensitive  frog,  which  will  look  red  and  tender,  becomes 
exposed,  it  may  be  treated  with  powdered  bmnt  alum,  tannoform, 
or  iodoform,  and  should  be  protected  from  dirt  and  other  irritating 
1}odies  by  cotton  wool,  or  tow.  Here,  the  use  of  caustics  or  strong 
astringents  is  not  required. 

For  remarks  on  thrush  brought  on  by  frost-bite,  see  page  116. 

In  obstinate  cases,  give  an  ounce  of  liquor  arsenicalis  daily  in 
the  food  for  a  week  or  ten  days. 

LEGAL  ASPECT  OF  THRUSH.— In  Barrett  v.  Preece  (Shrews- 
bury County  Court,  see  *' Veterinarian"  for  1858,  p.  235),  it  was 
decided  that  the  fact  of  a  horse  which  was  warranted  sound,  having 
thrush,  was  a  breach  of  the  wamanty. 

Contracted  Heels. 

We  may  have  this  condition  (Fig.  48)  from  causes  which  have 
been  described  in  the  preceding  article  on  "Thrush;  "  from  the 
practice  of  the  animal  going  on  his  toe  by  reason  of  the  existence 
of  pain  (as  in  navicular  disease),  or  infirmity ;  or  from  malformation. 
As  far  as  my  experience  goes,  the  only  cases  to  be  attributed  to 
deformity  are  those  in  which  the  coronet,  at  the  back  of  the  foot, 
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is  not  on  the  same  level  on  both  sides.  I  have  seen,  in  two  or  three 
instances,  the  coronet  over  an  inch  higher  up  the  pastern  at  one 
heel  than  at  the  other.  Although  I  have  not  had  an  opportunity 
of  examining  bj  dissection  any  such  case  after  death,  I  feel  assured 
from  the  appearance  of  these  feet,  that  one  wing  of  the  pedal  bone 
must  have  been  twisted  either  upwards  and  inwards,  or  downwards 
and  inwards,  as  the  case  may  have  been.  In  the  very  few  instances 
that  have  come  under  my  observation,  only  one  side  appeared  to 
be  affected.  Such  a  condition  will,  almost  to  a  certainty,  give  rise 
to  very  obstinate  thrush,  and  will  render  it  difficult  to  afford  the 
foot  a  level  and  properly  adjusted  "  bearing,"  whether  the  animal 
be  worked  barefoot  or  in  shoes.  Although  the  probability  of  effect- 
ing a  radical  cure  in  an  aggravated  case  of  this  kind  would  be 
remote,  we  should  endeavour  to  palliate  the  condition,  as  much  as 
possible,  by  keeping  the  heels  very  low,  so  as  to  get  as  much  frog 
pressure  as  we  can  (see  treatment  of  "  Thrush,"  page  166) ;  attend- 
ing to  the  thrush,  if  present;  and  letting  the  animal  go  barefoot, 
or  using  "  tips."  If  these  simple  means  be  of  no  avail,  we  may  try 
the  effective  one  of  cutting,  through  the  wall  of  the  hoof,  a  groove 
from  the  coronet  to  the  ground  surface  of  the  foot,  so  as  to  isolate 
the  abnormally  turned  in  portion  of  the  wall  which  is  close  to  the 
heels,  from  the  remainder  of  the  hoof.  The  groove  should  be  made 
as  deep  as  possible  without  drawing  blood,  in  a  manner  similar 
to  that  described  for  sandcrack  (pp.  178  and  180),  and  should  be 
kept  filled  with  beeswax  while  the  foot  is  growing  down. 

The  appefurance  of  slight  oontraction,  due  to  the  natural  form  of 
the  foot  being  narrow,  is  compatible  with  health.  So  long  as  the 
contraction  does  not  co-exist  with  disease,  other  than  thrush,  or 
with  any  infirmity  which  prevents  the  horse  from  placing  his  foot 
"fair"  on  the  ground,  or  with  malformation;  the  foot  can  be  re- 
stored to  a  healthy  and  natural  state,  in  a  short  time,  by  the  means 
already  described. 

LEGAL  ASPBOT.— If  contraction  of  the  hoof  is  liable  to  pro- 
duce lameness,  it  is  an  unsoundness.  See  Greenway  v.  Marshall, 
9th  Dec.,  1846,  which  case  was  tried  before  Chief  Baron  Pollock. 

Canker. 

DEFINITION. — Canker  is  a  chronic  and  apparently  an  infective 
inflammation  of  the  membrane  which  secretes  the  sole  and  frog, 
and  which  is  a  continuation  of  the  skin  of  the  pastern.  This 
membrane  covers  the  pedal  bone.  Canker  seems  to  bear  the  same 
relation  to  thrush,  as  grease  does  to  cracked  heels.  Spontaneous 
recovery  from  it  does  not  appear  to  be  possible. 
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SYMPTOMS. — The  diseased  portion  of  the  membrane  which, 
during  health,  performs  the  function  of  manufacturing  sound  horn 
for  the  sole  or  frog,  secretes  at  first  a  degenerate  cheese-like 
material  which,  assumes,  later  on,  the  diaracter  of  a  thin,  stinking, 
and  nearly  colourless  discharge;  and  its  surface  becomes  studded 
over  with  pale,  fungoid  growths.  The  sole  becomes  gradually 
undermined  on  account  of  the  extension  of  this  diseased  action, 
which,  in  most  cases,  commences  at  tbe  frog,  and  sometimes 
extends  to  the  wall  of  the  boof.  It  may,  however,  begin  by  an 
inflammatory  condition  of  the  skin  at  the  back  and  lower  part  of 
the  pastern,  i.e.,  from  grease.  The  progress  of  canker  is  generally 
very  slow.  A  noticeable  characteristic  of  canker  is  the  comparative 
painlessness  of  the  disease. 

CHANCES  OF  RECOVERY.— Moller  points  out  that  cases  of 
canker  are  serious,  proportionately  to  (1)  the  rapidity  of  their 
course ;  (2)  thinness  of  the  discharge ;  (3)  implication  of  the  sen- 
sitive laminae;  and  (4)  number  of  feet  affected.  Although  canker 
is  a  tedious  disease  to  treat  and  demands  skill  and  grea/t-  patience, 
it  is,  even  in  bad  cases,  generally  susceptible  to  cure. 

PREDISPOSING  INFLUENCES.— The  tendency  of  a  horse's  feet 
to  contract  canker  appears  to  be  proportionate  solely  to  the  amount 
of  their  exposure  to  the  action  of  wet,  dirt,  general  neglect  and 
injury.  The  hind  feet  are  more  often  involved  than  the  fore,  seem- 
ingly because  they  suffer  more  frequently  from  unsanitary  in- 
fluences. I.  do  not  think  that  its  occurrence  is  in  any  way  in- 
fluenced by  breed,  conformation,  or  general  health.  The  fact  that 
it  is  seen  much  more  in  common  cart  horses  than  in  well  bred  ani- 
mals, may  be  accounted  for  by  the  former  being  more  exposed  to  its 
predisposing  influences  than  the  latter.  Modem  improvements  in 
stable  sanitation  have  been  followed  by  a  well-marked  decrease 
in  the  frequency  of  canker. 

NATURE  AND  PRINCIPLES  OF  TREATMENT.— The  fact 
that  although  purely  local  treatment  can  in  almost  all  cases  effect 
a  cure,  constitutional  treatment  is  powerless  to  arrest  its  progress, 
proves  that  it  is  a  local  and  not,  as  averred  by  some  authorities,  a 
constitutional  disease.  Two  special  characteristics  of  the  inflam- 
mation of  canker  are  the  infectious  influence  of  its  discharge  on 
neighbouring  parts  of  the  membrane,  and  the  fact  that  a  diseased 
spot  can  be  cured  only  by  the  removal  or  destruction  of  the  in- 
volved tissue,  or  by  rendering  it  thoroughly  free  from  putrefaction, 
which  we  may  do  by  the  use  of  antiseptics.  The  consideration  of 
these  characteristics  suggests  the  parasitic  nature  of  the  disease, 
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which  is  a  question  that  has  not  yet  heen  settled.  Thnish,  differ- 
ing from  canker,  can  often  be  cured  by  merely  keeping  the  frog 
dry,  and  by  putting  pressure  on  it  by  lowering  the  wall,  especially 
at  the  heels.  Similarly,  ordinary  cracked  heels  may  be  cured  by 
attention  to  healthy  conditions;  although  recovery  from  grease 
is  seldom,  if  ever,  possible,  without  special  treatment.  Tlie 
peculiar  liability  of  the  frog  to  become  the  first  point  of  attack 
of  canker,  appears  to  be  due  to  its  giving,  particularly  when  it  is 
affected  by  thinish,  less  protection  to  the  invaded  membrane  than 
the  sole  would  afford.  Also,  the  influences  (such  as  wet  and  dirt) 
which  predispose  to  canker,  are  the  very  ones  which  are  mainly 
concerned  in  the  production  of  thnish.  Injury  would  naturally  be 
liable  to  expose  the  secreting  membrane  to  infection  or  irritation. 
Tn  cases  of  thrush,  the  secreting  membrane  of  the  frog  is  exposed 
to  external  infection,  injury,  or  irritation,  through  the  opening  in 
tlie  cleft  of  the  frog,  which,  in  health,  is  merely  a  shallow  de- 
pression in  the  frog.  Canker  may  be  seen  without  the  fissured 
condition  of  the  cleft  of  the  frog  which  is  a  characteristic  of  thrush. 
From  the  foregoing  facts,  I  think  it  most  improbable  that  thrush, 
however  much  neglected  or  aggravated,  could,  of  itself,  set  up 
canker;  although,  as  we  have  seen,  it  is  a  strong  predisposing 
cause.  In  some  cases,  canker  appears  to  be  due  to  the  ex- 
tension of  the  inflammation  of  "  greasy "  heels,  on  account  of  the 
membrane  which  is  the  seat  of  canker,  being  continuous  with  the 
skin  of  the  pastern.  Correct  treatment  evidently  consists  in  the 
removal  or  destruction  of  all  involved  tissue;  in  tlie  application 
of  antiseptics ;  in  pressure ;  and  in  the  protection  of  the  exposed 
surface  from  further  infection,  until  that  duty  can  be  taken  by  a 
new  growth  of  healthy  horn. 

TREATMENT.— Mr.  Malcolm,  F.R.C.V.S.,  in  reviving  the  treat- 
ment of  canker  by  the  use  of  the  hot  iron,  which  has  been 
employed,  not  very  successfully,  by  Provost,  Hurtel  d'Arboval 
and  others,  has  introduced  new  modifications  that  have  been 
attended  with  excellent  results.  He  advises  ("  Journal  of 
Comparative  Pathology,"  March,  1891)  that  after  the  horse 
has  been  cast,  the  whole  of  the  implicated  horn  should  be 
removed  with  the  drawing  knife,  and  that  the  entire  dis- 
eased Accreting  surface  should  be  thoroughly  cauterised  with  the 
hot  iron,  which  is  an  "  aid  of  immense  value  in  diagnosis.  Applied 
to  the  thinned  horn  or  the  secreting  surface,  it  unmistakably  demon- 
strates the  presence  or  absence  of  canker.  Healthy  tissue  chars 
black :  cankered  tissue,  on  the  contrary,  bubbles  up  white  under 
the  hot  iron,  and  presents  an  appearance  not  unlike  toasted  cheese. 
Although  this  test  is  certain  for  horn  thinned  to  the  quick,  it  is  not 
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to  be  relied  upon  with  thick  horn,  the  outside  of  which  may  be 
practically  healthy  and  char  black,  while  its  underlying  surface 
may  be  cankered.  Having  by  means  of  the  knife  and  cautery  re- 
moved every  known  particle  of  disease,  the  next  procedure  is  to 
pack  the  surface  of  the  sole  and  frog,  thus  exposed,  with  a  powerful 
astringent  or  caustic  dressing.  A  great  favourite  of  mine  consists 
of  equal  parts  of  sulphate  of  copper,  iron  and  zinc,  mixed  with  strong 
carbolic  acid,  a  very  little  vaseline  being  added  to  give  the  mass 
cohesion.  The  dressing,  covered  by  a  pledget  of  tow,  is  held  in 
position  by  a  shoe  with  an  iron  or  leather  sole,  and  the  dressing 
and  the  tow  together  should  be  of  sufficient  bulk  to  produce  slight 
pressure  on  the  sole  when  the  nails  of  the  shoe  are  drawn  up.  .  .  . 
On  the  second  day  following,  the  shoe  should  be  removed  and  the 
foot  redressed.  Commencing  at  the  edge  of  the  sound  horn,  as  the 
most  dependent  part  of  the  foot,  all  new  horn,  no  matter  what  its 
condition,  must  be  pared  to  the  quick,  especial  care  being  taken 
to  effectually  remove  any  lingering  disease.  .  .  .  After  all  disease 
has  been  excised,  carefully  clean  the  foot  with  waste,  thoroughly 
protect  any  raw  surface  resulting  from  over-oauterisation  by  some 
mild  agent,  such  as  a  saturated  calomel  ointment,  re-apply  an  as- 
tringent dressing  (I  would  suggest  spirits  of  turpentine  with  a« 
much  iodoform  as  would  dissolve  in  it)  over  the  whole  affected 
surface,  and  nail  on  the  shoe.  This  method  of  procedure  should 
now  be  thoroughly  carried  out  daily  for  a  time,  and  as  it  is  pro- 
ceeded with,  a  successful  issue  soon  becomes  assured  in  nearly  every 
case.  When,  in  spite  of  these  efforts,  the  disease  still  persists, 
depend  upon  it,  the  fault  is  with  the  operator,  who  has  failed  to 
eradicate  some  centre  of  infection.  Under  these  circumstances  it 
may  be  necessary  to  re-cast  the  patient,  re-pare  the  foot,  and  by  the 
aid  of  eye,  knife  and  cautery  endeavour  to  find  the  cause,  and  having 
found  it,  which  can  invariably  be  done,  remove  it.  The  usual  treat- 
ment will  then  speedily  be  successful.  As  the  case  proceeds,  dress- 
ing every  other  day  will  soon  be  sufficient,  then  twice  a  week,  and 
finally  once  a  week  until  completely  cured. 

"  During  this  healing  process,  and  after  the  complete  eradication 
of  canker,  it  may  be  again  repeated.  No  agent  seems  to  have  a 
more  beneficial  effect  than  calomel,  and  for  this  purpose  it  is  best 
used  in  dry  powder.  Under  this  dressing  any  remaining  spot  of 
canker  is  readily  detected  by  the  wet  condition  of  the  calomel  when 
the  shoe  is  removed  next  day.  In  dealing  with  such  a  spot,  a  very 
good  plan,  after  all  apparently  diseased  tissue  has  been  excised,  is 
to  touch  the  cankered  part  with  solid  nitrate  of  silver,  or  a  feather 
dipped  in  one  of  the  strong  mineral  acids,  and  then  re-apply  calomel 
over  the  surface.  In  successful  treatment  the  shoe  must  be  re- 
moved eaoh  time.     An  adjustable  plate  will  not  do,  as  no  man  can 
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thoroughly  pare  and  examine  ai  foot  with  the  shoe  on  "  (Malcolm), 
MoUer,  following  Piitz,  oonaiders  the  best  caustic  to  be  nitrate  of 
lead,  which  may  be  applied  in  powder  to  the  diseased  surface.  It 
dries  up  and  checks  the  g;rowth  in  a  very  effective  manner.  The 
resulting  scab  should  be  examined  from  day  to  day,  so  that  if  any 
of  the  parts  underneath  it  become  moist  (thereby  indicating  fresh 
points  of  infection),  the  scab  may  be  piokcKi  off  and  the  caustic  re- 
applied. 

It  is  evident  that  the  stricter  antiseptic  precautions  are  ob- 
served, the  better  will  be  the  result  After  using  the  drawing 
knife  on  the  diseased  horn,  it  should,  before  employing  it  again  on 
the  part,  be  disinfected  (p.  70).  Instead  of  tow  as  a  dressing,  we 
might  use  antiseptic  cotton  wool;  disinfect  the  w*hole  of  the  foot 
by  washing  it  with  strong  carbolic  soap  and  afterwards  with  an 
antiseptic  solution  (p.  67) ;  and  remove  the  horse  into  a  fresh  stall, 
80  that  he  may  not  stand  on  a  contaminated  surface. 

When  using  the  hot  iron,  care  should  be  taken  not  to  destroy 
any  part  of  the  secreting  membrane ;  for  if  that  be  done,  the  seat 
of  injury  will  lose  itft  power  to  secrete  horn,  and  a  troublesome  sore, 
ending  with  a  scar,  will  be  the  result.  "The  cautery  should  be 
laid  aside  as  soon  as  the  tissue  cauterised  ceases  to  burn  white  " 
(Malcolm), 

Acting  on  the  supposition  that  canker  is  a  parasitic  disease, 
Nocard  has  treated  cases  of  it  very  successfully  with  a  solution  of 
corrosive  sul^limate  (10  grains  to  the  pint  of  water),  which  he  ap- 
plied by  means  of  a  pulverisator,  which  is  an  instrument  for  forcibly 
directing  a  fine  jet  of  fluid  on  any  particukr  part.  Having  pared 
down  the  foot,  removed  with  the  drawing  knife  the  undermined 
horn,  and  secured  the  animal  in  the  stocks,  Nocard  projects  with 
considerable  strength  the  vapour  of  the  corrosive  sublimate  solution 
on  the  ground  surface  of  the  affected  foot  for  two  hours  and  a  half. 
After  an  interval  of  a  quarter  of  an  hour  to  allow  the  parts  to 
become  dry,  the  procedure  is  fini&^hed  by  repeating  the  operation 
for  about  ten  minutes  with  a  saturated  solution  of  iodoform  in 
ether  In  one  case,  a  single  application  of  thia  kind,  followed  by 
an  ounce  of  liquor  arsenicalis  in  the  food  for  a  week,  effected  a  com- 
plete cure. 

Veterinary  Surgeon  Rexilius  of  the  German  Army  states  that  he 
cured  a  Ifed  case  of  canker  in  fourteen  days  by,  after  having  re- 
moved all  the  disintegrated  tissue,  pouring  creasote  over  the  affected 
parts  twice  a  day.  Following  this  advice,  Mr.  F.  E.  Place, 
M.R,C.V.S.,  reports  ("  Veterinarian,"  July,  1894)  that  he  has  had 
similar  success  with  two  old  and  severe  oases  of  this  disease.  He 
used  from  30  to  40  minims  of  creasote  as  a  dressing  twice  a  day. 

In  an  article  of  "  The  Veterinarian,"  translated  from  "  Recueil 
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de  Medecine  Y^terinaire/'  we  read  that  Mesaard  has  had  ad- 
mirable results  in  the  treatment  of  canker  with  carbide  of  calcium, 
which  is  a  product  of  the  electrical  furnace  and  is  obtained  by 
fusing  carbon  and  lime  together.  When  it  comes  in  contact  with 
water,  it  gives  off  acetylene  gas.  Mesnard  uses  a  mixture  of  320 
grains  of  carbide  of  calcium  and  SO  grains,  each,  of  neutral 
acetate  of  copper  and  iodide  cl  starch.  "  After  removing  the  de- 
generated horn  and  dibris  from  the  parts  affected,  and  having 
dried  the  diseased  surface  and  thinned  the  horn  around,  the  bare 
patch  was  swabbed  with  ether,  which  cleanses  the  part  and  also 
produces  a  local  anaesthesia.  The  diseased  area  was  then  com- 
pletely covered  by  the  powder,  which  was  well  dusted  into  the 
lacunae  of  the  diseased  frog,  and  kept  applied  to  the  parts  by 
iodised  cotton  wool,  and  bandaged  in  the  ordinary  way.  The 
dressing  was.  changed  daily,  and  any  diseased  horn  removed; 
but  after  the  dressing  had  been  used  for  ten  days,  the  parts  were 
quite  dry,  and  covered  by  a  thin  pellicle  of  healthy  horn.  When 
the  powder  is  applied  to  the  affected  parts,  a  slight  crackling  ia 
heard,  due  to  the  disengagement  of  the  acetylene,  which  is  at 
once  recognised  by  its  odour."  The  same  treatment  has  given 
excellent  results  with  wounds  and  grease.      ^ 

Above  all  things,  we  should  utilise  the  healthy  influence  of  pres- 
sure on  the  foot,  and  if  possible  should  dispense  with  shoes,  even 
if  we  have  to  employ  slings.  The  floor  of  the  stall  or  box  should 
be  kept  scrupulously  dry  and  clean,  and  the  animal,  if  practicable, 
should  be  well  exercised  on  dry  and  soft  ground,  so  as  to  put  pres- 
sure on  his  soles  and  frogs.  \Vith  the  same  object,  the  heels  and . 
walls  of  the  feet  should  be  kept  low. 

Under  ordinary  methods,  cases  of  canker  require  several  weeks, 
if  not  months,  of  careful  treatment. 

LEGAL  VIEW. — Canker  is  a  grave  unsoimdness. 

Sandcrack 

is  a  vertical  crack  in  the  wall  of  the  hoof,  occurring,  in  the  first 
instance,  close  to  the  coronet. 

CAUSES. — ^In  the  healthy  foot,  the  fibres  of  the  wall  are  firmly 
held  together  by  adhesive  material,  which  is  secreted  by  the  coronet, 
or,  according  to  some  authorities,  by  the  sensitive  laminae,  which 
cover  the  external  surface  of  the  pedal  bone.  If  the  secreting  mem- 
brane be  subjected  to  influences  which  will  impair  its  healthy  work- 
ing, the  material  secreted  under  such  conditions  will  to  a  certain 
extent  be  deprived  of  its  binding  character,  and  the  horn  which  it 
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supplies  will  consequently  be  wanting  in  strength.  In  some  cases 
—generally  those  of  hereditary  predisposition — the  horn  is  natu- 
rally 80  weak  that  it  would  appear  liable  to  split  on  its  being 
subjected  to  any  violent  strain.  The  horn  of  the  feet  of  almost  all 
horses  which  are  reared  on  wet,  marshy  land  is  more  porous  and 


Fig-  51. — Bar  shoe,  designed  to  give  pressure  on  the  frog. 


ready  to  split  than  is  that  of  those  brought  up  on  dry  soil.  The 
pernicious  system  of  using  seated  shoes  and  of  paring  the  frog, 
induces  sandcrack  by  the  unnatural  manner  in  which  the  entire 
weight  of  the  animal  is  thrown  on  the  crust  of  the  foot,  instead  of 
being  distributed,  as  nature  intended  it  to  be,  between  the  wall, 
the  frog,  the  outer  portion  of  the  sole,  and  the  bars;   irritation 
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being  consequently  set  up  in  the  secreting  membrane  from  undue 
concussion.  A  "  seated  shoe  "  is  a  shoe  which  affords  pressure  onlj 
to  the  wall  of  the  hoof,  and  is  made  concave  on  its  upper  surface, 
so  as  to  take  all  pressure  off  the  sole.  The  effects  of  fast  work 
on  hard  ground  will  aid  in  inducing  the  process  of  perverted 
secretion.  If  these  influences  be  kept  up  for  some  time,  that  por- 
tion of  the  hoof,  namely,  the  upper  part,  which  has  been  secreted 
under  them,  will  be  liable  to  splits  and  consequently  to  form  a  sand- 
craok  at  any  moment,  which  it  will  naturally  do  at  the  point  which 
receives  the  greatest  amount  of  strain;  that  being,  usually,  the 
inner  quarter  of  the  fore,  and  the  toe  of  the  hind  foot.  It  some- 
times occurs  at  the  toe  of  the  fore  foot,  when  the  hoof  is  very  flat. 
I  have  met  with  cases  of  sandcrack  which  were  brought  on  by 
indigestion,  on  account  of  the  secreting  membrane  of  the  hoof  par- 
ticipating in  the  general  derangement  set  up  in  the  digestive 
organs.  Although  the  Assure  occurs  in  a  moment,  the  process 
which  induces  the  weak  condition  of  horn  is  necessarily  a  slow  one. 
As  far  as  I  can  judge,  the  horses  most  liable  to  sandcrack  are  cart 
and  cab  horses  which  are  worked  on  hard  ground.  It  appears  to 
me  that  sandcrack  as  a  rule  occurs  in  two  ways :  (1)  by  concussion, 
which  is  specially  productive  of  sandcrack  in  the  fore  feet ;  and  (2) 
by  undue  strain,  as  in  the  hind  feet  of  cart  horses  which  have  to 
drag  heavy  loads,  especially  when  they  are  ahod  behind  with  toe- 
pieces. 

SYMPTOMS. — The  injury  first  begins  by  a  small  fissure  close 
to  the  coronet,  and  extends  upwards,  downwards,  and  inwards,  as 
the  mischief  is  aggravated  by  concussion,  or  by  strain.  At  first 
the  crack  may  be  so  short  and  narrow  as  to  escape  notice  unless 
closely  examined.  As  long  as  it  is  confined  to  the  exterior  portion 
of  the  wall,  there  will  be  no  lameness ;  but  if  it  implicates  the  entire 
thickness  of  the  wall,  the  sensitive,  underlying  tissues  will  protrude 
through  the  crack,  and  will  get  pinched  and  wounded  as  it  opens 
and  shuts  during  movement,  with  the  unavoidable  result,  when 
work  is  prolonged,  of  making  the  animal  lame,  especially  if  the  toe 
of  the  hind  foot  is  the  seat  of  the  injury.  A  rest  may  cause  the 
disappearance  of  the  lameness,  which  will  certainly  return  on  the 
resumption  of  work  imder  previous  conditions.  In  time,  the  fissure 
may  extend  from  the  coronet  to  the  ground,  and  may  gape  con- 
siderably. The  exposed  sensitive  tissues,  owing  to  irritation  and 
putrefactive  contamination,  may  discharge  pus,  which  may  or  may 
not  be  mixed  with  blood.  This  discharge  may  be  more  or  less 
frothy  from  the  fact  of  the  air  which  enters  the  crack,  becoming 
churned  up  with  the  discharge  as  the  fissure  opens  and  shuts  at 
each  step. 
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Peuch  and  Tou.^saint  assert  that  if  the  injury  is  at  the  toe,  the 
crack  opens  when  the  foot  is  raised  from  the  ground,  and  closes 
when  weight  is  put  on  it;  but  that  these  actions  are  reversed 
when  it  is  at  the  quarter.  Their  view  seems  to  be  borne  out  by  the 
fact  that  the  lameness  of  sandcrack  at  the  toe  is  much  more  serious 
than  when  the  injury  is  at  the  quarter. 


Fig.  52. — Heart-shaped  bar  shoe. 


PRINCIPLES  OF  TREATMENT.— Sandcrack  should  be  treated 
according  to  the  following  principles: — (1)  To  prevent  movement 
between  the  edges  of  the  crack,  so  as  to  stop  its  extension,  and  to 
obviate  the  chance  of  the  sensitive,  underlying  tissues  becoming 
pinched  between  the  hard  edges  of  the  fissure;  (2)  to  heal  the 
exposed  tissues  if  they  are  in  a  wounded  or  inflamed  state ;  and  (3) 
to  favour  the  downward  growth  of  sound  horn  from  above  the  crack ; 
for,  as  the  edges  of  the  crack  cannot  reunite,  we  must  look  to  the 
growing  down  of  the  oraok  as  the  only  effective  cure.     The  gravity 
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of  the  case  chiefly  depends  on  the  extent  to  which  the  coronet  is 
involved. 

TREATMENT. — ^If  much  lameness  is  present,  the  foot  should  be 
kept  in  water  or  poulticed,  for  a  day  or  two.  If,  after  this,  the 
lameness  continues,  the  part  should  be  freely  opened  out  with  a 
searcher,  and  suitably  treated;  for  we  may  rest  assured  that  its 
persistence,  then,  indicates  the  presence  of  mischief  in  the  interior 
of  the  foot.  After  "  bottoming  "  the  crack,  we  sometimes  see 
copious  granulations  (proud  flesh)  protruding  into  it.  These 
granulations  should  not  be  interfered  with;  as  they  will  subside 
with  the  inflammation  on  the  removal  of  the  cause  of  irritation. 
In  the  treatment  of  the  inflamed  tissues  within  the  fissure,  nothing 
further  need  be  done  than  keeping  the  part  clean  and  covering 
it  over  with   tannoform   or  iodoform. 

After  the  inflammation  has  gone  down,  or  if  it  has  not  mani- 
fested itself  to  any  marked  extent,  we  can  proceed  to  the  direct 
treatment  of  the  injury  in  the  horn,  which  may  be  considered  under 
two  conditions :   (1)  When  the  crack  does  not  extend  up  to  the 
coronet ;  (2)  when  it  reaches  that  part.     In  the  first  case  we  may 
cut,  with  the  searcher,  a  groove  about  an  inch  long,  across  the  upper 
extremity  of  the  fissure  and  parallel  to  the  coronet,  so  &b  to  protect 
the  part  from  the  effects  of  concussion,  and  to  allow  the  horn  to 
grow  down  intact.     The  groove  should  be  ma4e  as  deep  as  possible, 
without  injuring  the  sensitive   parts :    an  accident  which  would 
usually  be  manifested  by  the  appearance  of  blood.     Another  and 
similar  groove  may  be  made  at  the  lower  extremity  of  the  crack, 
in  order  to  prevent  motion  between  the  divided  edges,  and  also  to 
stop  the  fissure  from  invading  the  sound  horn  below.     If  these 
means  are  not  sufficient  to  save  the  sensitive  parts  from  becoming 
pinched  between  the  edges  of  the  crack,  we  may  apply  clasps — as 
will  be  explained  further  on — ^to  keep  the  edges  together,  and  also 
to  prevent  the  lodgment  of  grit  and  dirt ;  or  we  may  open  out  the 
crack  with  a  fine  searcher,  and  keep  the  grooves  which  are  made, 
constantly  filled  with  some  adhesive  mixture,  such  as  that  men- 
tioned on  page  202,  or  suet  and  beeswax,  in  proportions  suitable 
to  the  climate.     We  may  apply  lanoline  (p.  204)  to  preserve  and 
increase  the  cohesion  of  the  fibres  of  the  wall,  one  with  another. 
The  coronet  should  be  stimulated  to  secrete  stronger  horn  by  rub- 
bing into  it,  every  second  day  or  so,  a  little  weak  cantharides  oint- 
ment, say,  1  to  24  of  lard.     A  bar  shoe — ^with  a  bar  across  the 
centre  (Fig.  51),  so  as  to  give  frog  pressure ;  or  heart-shaped  (Fig. 
52)   if   the   animal   is   required  to  go  beyond   a  walk — ^may  be 
applied:   the  sole  and  wall  immediately  below  the  crack  having 
been  previously  eased  off  to  avoid  pressure.     The  disadvantages 
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of  the  ordinary  bar  shoe  (Fig.  53)  are  that  it  does  not  put  pressure 
on  the  frog,  and  that  it  is  liable  to  get  caught  by  the  hind  shoe. 
The  shoe  should  be  moderately  stout,  so  as  to  lessen  the  effects  of 
concussion.  With  sandcrack  at  the  toe  of  the  hind  foot,  a  shoe 
with  side-clips,  like  those  used  for  hunting,  may  be  employed. 
When  the  crack  extends  to  the  coronet,  or  when  it  goes  too  close 


I'ig-  53- — Ordinary  bar^shoe. 

to  it  to  allow  a  groove  being  made  at  the  upper  extremity  of  the 
fissure,  I  would  advise  the  adoption  of  the  method  known  among 
French  veterinary  surgeons  as  le  procede  Castandet,  It  is 
performed  as  follows  (Fig.  54)  : — -Commencing  at  the  coronet,  about 
half  an  inch  away  from  the  crack,  on  each  side,  cut  with  the  searcher 
two  grooves,  so  that  they  may  meet,  in  the  line  of  the  fissure,  at  an 
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angle  of  about  80^ ;  thus  making  a  figure  more  or  lees  in  the  form 
of  a  V.  The  grooves  should  be  cut,  as  before  directed,  through  the 
hard,  outer  horn,  and  partly  through  the  soft,  white  layer.  When 
the  proper  depth,  throughout,  has  been  reached,  the  triangular 
portion  of  horn  which  has  been  left  between  the  two  grooves  and 
the  coronet,  wiU  readily  "  give  "  to  the  pressure  of  the  thumb.  The 
previously  detailed  precautions  as  to  filling  up  the  grooves,  oiling 
the  wall,  stimulating  the  coronet,  shoeing,  and  easing  off  the  horn 
on  the  ground  surface  of  the  wall  immediately  below  the  crack, 
should,  here,  also  be  observed.  The  grooves  should  be  made  inde- 
pendently of  the  downward  extent  of  the  fissure ;  for  our  object  is 
to  isolate,  from  the  effects  of  concussion,  that  presumably  weak 


I*^ig'  54' — Operation  for  sandcrack. 

portion  of  the  coronet  which  is  immediately  above  the  crack,  and 
which  has  to  secrete  new,  sound  horn  in  place  of  the  broken  horn ; 
and,  also,  to  prevent  motion  between  the  divided  edges  close  to 
the  upper  extremity  of  the  fissure.  It  is  well  to  pare  away  as  far  as 
practicable  the  two  pieces  of  isolated  horn  which  are  within  the 
V  ;  for  their  presence  may  cause  irritation. 

If  the  crack  extends  below  the  point  of  meeting  of  the  two 
grooves,  a  third  groove  may  be  cut  across  its  lower  end. 

The  grooves  should  be  first  made  by  burning  through  the  hard 
outer  layer  of  horn  with  a  narrow  and  curved  red  hot  iron  (Fig.  55) 
so  as  to  mark  out  the  way  for  the  searcher,  and  to  prevent  the 
horn  splitting. 

The  French  method  of  clasping  is  performed  by  heating  the 
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points  of  the  instrument  A  (Fig.  56),  and  then  by  burning  holes  in 
the  hoof  with  them  at  equal  distances  from,  and  at  opposite  sides  of, 
the  crack.  The  ends  of  the  clasp  B  are  now  fitted  into  the  holes 
made  hj  A,  and  the  dasp  is  tightened  by  a  powerful  pincers,  made 
for  the  purpose,  in  order  to  bring  the  edges  of  the  fissure  closely 


^ig*  55- — Iron  for  burning  grooves  in  hoof  (full  size). 

together.  This  is  an  easy  operation.  Vachette  ("  Recueil  de  m^de- 
cine  v^t^rinaire  ")  advises  that  the  holes  should  be  made  very  narrow, 
so  that  the  points  of  the  clasps  will  have  to  be  forced  into  them ; 
that  the  horn  should  be  allowed  to  cool  down  completely  before  the 


Fig.  56. — Instniments  for  clasping  a  sandcrack. 

clasps  are  put  in ;  that  it  is  advisable  to  use  as  many  clasps  as  there 
is  room  for  them,  the  clasps  being  placed  about  two-fifths  of  an  inch 
apart ;  that  the  clasps  should  not  be  covered  with  any  greasy  mate- 
rial, whioh  might  cause  their  hold  to  become  loosened;  that  it  is 
well  to  wet  them  with  vinegar  or  with  an  acid,  so  as  to  facilitate 
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their  oxidation,  and,  thus,  to  increase  their  adhesion  to  the  horn ; 
that  the  clasps  should  be  protected  by  a  leather  strap;  and  that, 
as  soon  as  the  hoof  grows  sufficiently  down,  say,  in  three  or  four 
weeks,  a  fresh  clasp  should  be  plac^  above  the  topmost  one.  A 
second  method  of  clasping,  but  one  requiring  the  aid  of  a  skilful 
smith,  is  to  cut  a  small  groove,  about  a  quarter  of  an  inch  deep, 
at  each  side  of,  and  parallel  to  the  crack ;  each  groove  being  about 
half  an  inch  away  from  it.  A  small,  broad  horse-nail,  with  its  point 
hammered  flat,  is  now  driven  so  as  to  enter  a;t  one  groove  and  to 
come  out  at  the  other  (Fig.  57).  The  edges  of  the  crack  are  brought 
together  with  the  pincers ;  the  head  of  the  nail  is  cut  off,  and  both 
ends  are  clinched.  A  third  method,  which  can  easily  be  done  at 
the  toe,  consists  in  drilling  a  hole  through  the  horn,  and  then  using 
a  round  nail  in  a  manner  similar  to  the  way  just  described.  If  the 
assistance  of  a  good  smith  be  procurable,  the  second  plan  is  more 
effective  than  the  third,  which,  however,  is  the  safer  of  the  two. 

As  a  rule,  a  sandcrack  will  take  about  a  year  to  grow  down. 

After  the  cure  has  been  effected,  use  shoes  which  are  perfectly 
flat  on  the  foot  surface ;  avoid  "  thinning  "  the  sole,  or  even  touch- 
ing it  with  the  knife ;  and  obtain  frog  pressure,  which  may  be  done 
by  keeping  the  hoof  short,  taking  care  not  to  interfere  with  the 
proper  slope  of  the  foot,  and  by  using  tolerably  thin  shoes.  The 
coronet  may  be  stimulated  from  time  to  time,  by  oantharides  made 
into  an  ointment  at  a  strength  of  about  1  to  24  of  lard. 

Cases  of  sandcrack  which  have  occurred  under  the  predisposing 
influence  of  indigestion  should  be  treated,  generally,  for  indiges- 
tion; and,  locally,  for  sandorack. 

LEGAL  ASPECT. — Sandcraok  is  an  unsoundness.  "  If  a  horse 
without  any  indication  of  having  previously  had  the  disease,  throw 
out  a  sandcrack  immediately  after  sale,  it  is  no  breach  of  warranty  " 
(Oliphan^s  "Law  of  Horses"). 

False  Quarter 

is  a  longitudinal  depression  in  the  wall  of  the  hoof,  due  to  non- 
secretion  of  the  horny  crust  by  the  coronet.  This  loss  of  secreting 
power  is  caused  by  an  injury — such  as  tread  or  quitter — ^which  has 
destroyed  the  horn-secreting  cells.  The  horn  which  covers  this  de- 
pression appears  to  be  derived,  principally,  from  the  sensitive 
laminae.  False  quarter  may  commence  at  any  part  of  the  coronet ; 
but  is  most  common  at  that  from  which  it  takes  its  name. 

To  guard  against  tricks  played  with  sandcracks  and  false  quar- 
ters, it  is  advisable,  before  buying  a  horse,  to  have  his  feet  washed. 

TREATMENT  can  only  be  palliative.  Here,  as  directed  for  sand- 
crack, the  effect  of  a  blister  on  the  coronet  may  be  tried. 
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Split  Hoof. 

Under  the  above  heading  I  wish  to  include  those  divisions  of 
the  horn  of  the  foot  which  do  not  take  the  characteristic  form  of 
**  sandcrack." 

The  chief  varieties  of  this  accident  are  as  follows :  — 

1.  A  split  of  the  hoof  which,  as  the  result  of  concussion,  presum- 
ably on  hard  ground,  commences  on  the  ground  surface  of  the  foot 
at  the  bottom  of  the  groove  that  separates  the  heel,  at  either  side, 
from  the  frog,  and  extends  through  the  horn,  more  or  less  up  to 
the  coronet  at  the  back  of  the  pastern. 

If  there  be  lameness,  poultice  the  foot  for  a  couple  of  days ;  open 
out  the  fissure  freely  with  a  fine  drawing  knife  or  searcher ;  lower 


Fig.  57. — Clasping  a  sandcrack  with  a  nail. 

the  heels  so  as  to  take  pressure  off  them ;  apply  a  bar  shoe  which 
will  throw  weight  on  the  frog  (Fig.  51  or  Fig.  52) ;  and  rub  a  little 
weak  blistering  ointment  (cantharides,  1  to  2i  of  lard)  into  that 
part  of  the  coronet  which  is  immediately  above  the  crack,  every 
second  day  or  so,  in  order  to  stimulate  it  to  secrete  strong  horn. 

The  opening  out  of  the  fissure  is  done  to  prevent  the  sensitive 
parts  underneath  from  becoming  pinched,  when  the  horse  places 
his  foot  on  the  ground. 

2.  The  wall  of  the  hoof  sometimes  splits  at  its  lower  extremity, 
thus  forming  a  sort  of  spurious  sandcrack.  This  fissure  rarely  ex« 
tends  higher  up  than  a  couple  of  inches.  Treat  as  for  sandcrack 
which  does  not  extend  up  to  the  coronet. 

3.  A  horizontal  division  of  the  horn  which,  generally  commencing 
a  little  above  the  heels,  extends  in  a  forward  and  slightly  upward 
direction.  Beyond  carefully  cutting  it  out,  it  will  not  require  any 
special  treatment. 
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i.  The  horn  at  the  coronet  sometimes  separates  horizontally  for 
a  little  distance,  and  forms  a  cavity  in  which  water  and  dust  may 
lodge.  Eveiy  part  of  the  detached  horn  should  be  cut  away  with 
the  drawing  knife,  and  the  coronet  above  the  fissure  should  be 
stimulated  with  cantharides  as  before  described. 


Acute   Laminitis  {Congestion  and  Inflammation  of  the  leet). 

Founder  is  the  old  name  by  which  this  disease  was  known. 

SYMPTOMS  OF  ACUTE  LAMINITIS.— The  characteristic  symp^ 
toms  in  the  feet  are  always,  aa  Peuch  and  Toussaint  point  out,  pre- 
ceded by  general  symptoms  of  dulness  and  distress.  There  is  loss 
of  appetite,  increased  thirst,  and  diminution  in  the  quantity  of 
urine.  The  gait  is  unsteady,  although  not  as  yet  characteristic  of 
the  malady.  When  the  symptoms  become  developed,  which  may 
happen  in  a  period  varying  from  a  few  hours  to  several  days,  the 
horse  will  try  to  relieve  the  walls  of  the  affected  hoofs  of  pressure 
by,  if  the  malady  be  in  the  fore  feet,  stretching  them  forward  bo 
as  to  throw  weight  on  the  heels,  and  by  bringing  the  hind  feet,  as 
much  as  possible,  under  the  centre  of  gravity  of  the  body.  But, 
if  the  disease  be  confined  to  the  hind  feet,  the  animal  will  draw 
back  his  fore  feet  under  his  body,  and  will  advance  the  hind  ones, 
so  as  to  relieve  their  toes  of  pressure ;  and  the  head  and  neck  will 
be  bent  down,  in  order  to  take  weight  oflf  the  hind  legs,  by  putting 
it  on  the  forehand.  The  horse  evinces  uneasiness  in  the  affected 
feet.  Generally,  there  is  a  considerable  amount  of  heat  present  in 
the  hoofs ;  the  coronets  are  full  and  more  or  less  hot ;  the  arteries 
which  run  down  the  pasterns  throb;  and  the  affected  limb  is 
usually  "  filled  "  below  the  knee  or  hock,  as  the  case  may  be.  Tap- 
ping the  foot  even  lightly  causes  pain.  The  horse  objects  strongly 
to  any  foot  being  taken  up,  if,  by  doing  so,  weight  be  thrown  on  an 
affected  leg.  He  suffers  great  distress,  especially  when  the  hind 
feet  are  attacked.  He  is  most  unwilling  to  move ;  and,  in  a  first 
attack,  is  generally  very  averse  from  lying  down ;  but  in  subsequent 
ones,  he  usually  appears  only  too  glad  to  get  the  weight  of  his  body 
off  his  feet.  During  movement,  he  tries  to  save  the  toes  of  the 
affected  feet  from  pressure  by  putting  it  on  their  heels.  The 
breathing  is  hurried,  and  the  lining  membrane  of  the  eyelids  (the 
conjunctiva)  is  more  or  less  red  from  congestion,  and  is  some- 
times tinged  with  yellow.  The  state  of  the  breathing  is  apt  to 
give  rise  to  the  idea  in  the  minds  of  inexperienced  observers,  that 
the  animal  is  suffering  from  infiammation  or  congestion  of  the 
lungs.    The  pulse  is  full  and  hard,  and  differs  in  this  respect  from 
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that  in  the  large  majority  of  other  diseases,  in  which,  if  the  pulse 
be  hard,  it  will  also  be  small. 

Although  the  attack,  especially  if  slight,  may  pass  off  without 
any  well  marked  injurious  result  on  the  affeoted  foot;  its  tendency 
is  to  cause  the  pedal  bone  to  "  drop  "  to  a  greater  or  less  extent,  in 
which  case  the  profile  of  the  foot  will  subsequently  assume  a  concave 
appearance  (Fig.  58),  and  the  toe  of  the  hoof  will  become  greatly 
thickened  by  the  new  growth  of  horn,  as  we  may  see  by  comparing 
Fig.  60  with  Fig.  61.  At  other  times,  haBmorrhage  (bleeding)  takes 
place  inside  the  hoof,  or  an  exudation  may  be  formed  within  it,  and 
may  also  cause  displacement  of  the  point  of  the  pedal  bone,  though 
without  the  increased  formation  of  horn.  Hence,  when  these  fluids 
are  removed,  a  cavity  will  be  found  between  the  wall  and  the  pedal 
bone,  and  partly  filled  up  by  the  dried  remains  of  the  blood  or 
exudation.  We  have  here  the  condition  known  as  "  seedy-toe."  In 
it,  the  secreting  membrane  of  the  hoof  does  not  produce  an  excessive 
quantity  of  horn  as  it  does  in  the  other  case.  When  the  infiam* 
mation  is  intense,  the  amount  of  exudation  or  suppuration,  which- 
ever is  present,  may  be  so  great  as  to  force  away  the  hoof,  at  the 
coronet,  from  its  secreting  membrane,  and  thus  to  cause  the  hoof 
to  become  shed.  If  the  animal  survives  this  terribly  severe  acci- 
dent, the  old  hoof  will  be  replaced,  in  time,  by  another  of  weaker 
and  more  imperfect  horn.  In  the  event  of  recovery  after  the  point 
of  the  pedal  bone  has  come  through  the  sole,  the  protruding  part 
will,  if  allowed  to  do  so,  drop  off,  and  the  remainder  of  that  por- 
tion of  bone  which  has  been  brought  close  to  the  sole,  will  become 
more  or  less  absorbed.  The  exposure  of  the  sensitive  parts  to  the 
action  of  air,  water,  and  especially  dirt,  may  be  followed  by  a 
tedious  suppurating  wound,  and  possibly  by  blood-poisoning. 
When  displacement  of  the  pedal  bone  has  taken  place,  the  sole 
becomes  thin,  weak,  and,  as  already  remarked,  more  or  less  con- 
vex, which  is  a  condition  that  is  popularly  known  as  "  dropped 
sole''  (Figs-  69  <uid  60).  It  is  evident  that  such  complications 
would  very  seriously  diminish  the  usefulness  of  the  animal. 

Figs.  62  and  63  show  the  foot  of  a  leg  that  had  evidently  suffered 
from  rupture  of  the  perforans  tendon  (p.  37),  which  was  conse- 
quently unable  to  keep  the  toe  down.  HeDce  the  animal  went  on 
its  heel,  as  in  laminitis,  for  which  disease  the  injury  in  question 
was  probably  mistaken,  as  the  toe  was  allowed  to  become  unusually 
long.  Tie  characteristic  concavity  of  the  profile  of  the  foot  and 
the  irregtdar  rings  of  horn  indicative  of  laminitis  (Fig.  59)  were, 
however,  wanting ;  and  there  was  no  "  dropping "  of  the  pedal 
bone,  as  we  may  see  by  Fig.  63. 

In  all  oases,  laminitis  shows  a  great  tendency  to  recur,  and  alse 
to  beoome  chroaiio. 
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CAUSES,  PREDISPOSING  CAUSES,  AND  PREDISPOSITION. 
— 1.  Want  of  exercise  is  a  frequent  cause  of  laminitis  among  horses 
which  are  sent  on  long  sea  vx)yage8  and  which  are  not  able  to  lie 
down,  as  I  have  pointed  out  in  "  Horses  on  Board  Ship."  In  such 
cases,  it  is  more  correct  to  refer  the  disease  to  inaction,  than  to 
long-continued  standing ;  because  such  animals  are  far  more  liable 
to  get  laminitis  during  fine  weather,  than  when  the  sea  is  rough, 
Also,  their  risk  of  becoming  affected  is  greatly  decreased  by  giving 
them  even  a  quarter  of  an  hour's  daily  exercijse,  which  is  seldom 
possible,  except  when  the  equine  cargo  is  small  as  compared  to  the 
size  of  the  vessel.  Inaction  can  also  be  a  predisposing  cause,  as 
we  shall  see  in  the  following  paragraph.  Laminitis  sometimes 
occurs  from  want  of  exercise  on  land,  when  horses  are  tied  up  in 
stalls  or  boxes,  owing  to  injury  or  disease,  and  are  not  allowed  <to  lie 
down;  and  also  when  they  refrain  from  lying  down,  owing  to  the  fact 
of  their  suffering  from  certain  diseases,  especiaily  those  of  the  chest. 
Horses,  under  natural  conditions,  spend  such  a  large  proportion 
of  their  time  in  almost  constant  movement,  that  the  usual  long 
periods  of  enforced  idleness  in  the  stable  have  a  very  deleterious 
effect  on  the  soundness  of  the  legs,  by  the  consequent  congestion 
which  is  set  up,  particularly  in  their  feet. 

2.  Excessive  work;  especially  at  fast  paces  and  on  hard  ground. 
The  amoimt  of  work  capable  of  producing  the  disease,  is  propor- 
tionate to  the  ability  of  the  feet  to  bear  it  with  impunity.  Here, 
continued  want  of  exercise  has  a  particul£irly  strong  predisposing 
effect.  Thus,  horses  which  in  ordinary  worldng  condition  could 
trot  for  thirty  miles  on  a  hard  road  without  any  bad  result,  would 
in  all  probability  get  laminitis,  if  walked,  say,  five  miles  imme- 
diately on  landing  after  a  month's  journey  by  sea ;  provided  they 
had  to  stand  up  the  whole  time,  and  had  had  no  exercise.  Equally 
bad  effects  would  of  course  be  produced  under  similar  conditions 
on  land.  Inattention  to  the  predisposing  influence  which  want  of 
exercise  has  in  setting  up  laminitis,  has  been  the  cause  of  many 
thousands  of  recently  'landed  horses  being  rendered  unfit  for  service 
during  the  late  South  African  war.  Laminitis  brought  on  by 
excessive  work  is  much  more  intractable  than  laminitis  due  to  all 
other  causes,  except  that  of  infection  of  the  womb  after  foaling. 

3.  Intestinal  congestiouy  cauBed  by  indigestible  food,  severe  pur- 
gatives, etc.  Purgatives  like  aloes  and  Epsom  salts  act  by  pro- 
ducing congestion  of  the  mucous  membrane  of  the  intestine,  which 
causes  a  discharge  of  watery  fluid  from  that  membrane  into  the 
bowel,  and  consequent  purging.  When  food  is  to  blame  in  this 
respect,  it  generally  consists  of  wheat,  barley,  or  maize  given  in 
excessive  quantities. 

4.  Inflammation    of    the  womh    from  foaling  (septic  metritis). 
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Fig.  58.— A  foot  which  has  suffered  from  laminitis. 


Fig/ 59. — Foot  suffering  from  "  dropped  »' sole.     A  considerable  portion  of 
the  wall  of  the  hoof,  at  the  toe  and  quarters,  has  broken  off. 
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Mr.  R.  Over,  M.R.C.V.S.,  who  has  a  large  experience  in  foaling 
cases,  tells  me  that  this  form  of  the  disease  (parturient  laminitis) 
very  rarely  occurs,  unless  the  foetal  membranes  (after  birth)  have 
been  retained  for  at  least  twelve  hours,  especially  in  heavy  breeds, 
such  as  Shires;  and  that  light  mares  bear  retention  better  than 
cart  mares.  T^sserant,  who,  in  1846,  was  the  first  to  note  this 
particular  form  of  laminitis,  states  that  it  generally  occurs  after 
very  rarely  occurs,  imless  the  foetal  membranes  (after-birth)  have 
abortion,  or  after  a  difficult  delivery.  It  is  an  extremely  dan- 
gerous variety  of  laminitis. 

5.  Debilitating  diseases,  like  influenza,  particularly  when  they 
weaken  the  action  of  the  heart,  predispose  to  laminitis. 

6.  Undue  weight  being  placed  on  one  leg^  on  account  of  its 
fellow  fore  or  hind  leg  being  in  a  painful  condition  from  injury 
or  disease.  Professor  W.  Williams  describes  an  interesting  case 
of  a  horse  which  had  hurt  his  near  hind  leg.  The  foot  of  this 
leg  was  wrongly  left  unshod,  but  shoes  were  put  on  the  other 
three  feet,  with  the  result  that  the  off  hind  became  violently 
affected  with  laminitis,  by  reason  of  the  extra  weight  thrown 
on  it. 

7.  Undue  weight  of  body  a*  compared  to  the  strength  of  the 
feet  predisposes  an  animal  to  this  disease.  Mr.  Broad  says:  "1 
have  known  it  to  occur  to  fat  horses  which  have  been  at  grass  for 
months  without  having  been  haltered." 

8.  Improper  shoeing  which  relieves  the  sole  (by  the  use  of  a 
seated  shoe)  and  frog  (by  cutting  away  the  frog,  and  refraining 
from  lowering  the  heels)  from  pressure,  predisposes  an  animal  to 
laminitis,  by  putting  almost  all  the  weight  on  the  wall  of  the  foot. 
The  pernicious  effect  of  this  method  of  shoeing  is  naturally  greater 
on  hard  roads  than  on  soft  ground. 

9.  Corn,  On  two  voyages  to  South  Africa  with  remounts,  of 
which  I  was  in  veterinary  charge,  and  on  several  voyages  to  and 
from  India  and  to  Russia  with  private  animals,  I  had  ample  oppor- 
tunities of  seeing  that  corn  has  a  strongly  predisposing  influence 
on  the  production  of  laminitis  in  idle  hors6s.  I  foimd  that  hay 
has  no  deleterious  effect  in  this  respect.  Consequently,  when  horses 
are  taken  long  voyages  by  sea,  they  should  have  plenty  of  hay,  but 
little  or  no  corn.  Dr.  Arthur  Luff  has  shown  in  his  book  on  gout, 
that  the  mineral  matter  of  fruit  and  green  vegetables  (among  which 
we  must  nimiber  hay,  as  it  is  dried  grass),  when  taken  into  the 
system  as  food,  has  a  strong  action  in  eliminating  uric  acid,  the 
retention  of  which  in  the  body  is  the  cause  of  gout  (p.  524) ;  but 
that  the  mineral  matter  of  grain  has  no  such  influence.  It  is 
therefore  reasonable  to  infer  that  the  so-called  "heating'*  effect 
which  com  has  on  idle  horses,  is  due  to  the  accumulation,  in  their 
systems,  of  waste  and  harmful  products  which  the  mineral  matter 
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of  hay  or  grass,  combined  with  exercise,  would  remove  imdei 
healthy  oonditions. 

I  am  convinced  that  laminitis  very  rarely  occurs  from  only  one 
cause,  except  in  foaling  cases. 

*' Attentive  observation  of  facts  demonstrates  that  laminitis 
attacks  equally  all  horses,  wha4;ever  may  be  the  shape  of 
their  hoofs"  (Peuch  and  Toussaint),  At  the  same  time  we  must 
not  forget  that  the  more  upright  the  foot,  whether  caused  by 
shoeing,  allowing  the  heels  to  grow  too  long,  or  by  conformation, 
the  more  liable  will  it  be  to  suffer  from  laminitis  induced  by  con- 
cussion, and  by  long-continued  standing ;  for  the  more  the  weight 
is  brought  forward,  the  greater  will  be  the  strain  on  the  secreting 
membrane  of  the  hoof.  An  upright  form  of  pastem  will  act  in  the 
same  way. 

As  the  fore  feet  are  far  more  exposed  to  the  effects  of  concussion 
than  the  hind,  and  as  they  are  not  so  frequently  moved  when  the 
horse  is  standing,  we  generally  find  that  one  or  both  of  these  feet 
are  alone  implicated  in  an  attack  of  laminitis,  whether  the  disease 
proceeds  from  congestion  or  from  injury. 

NATURE  OF  THE  DISEASE.— The  whole  body  of  the  horse 
(like  that  of  a  man)  is  covered  by  a  membrane  which  acts  as  a 
filter  for  the  removal,  from  the  body,  of  watery  fluid  and  waste 
products  contained  in  it.  Thus,  in  the  lungs,  it  gives  off  water  and 
carbonic  acid ;  and  on  the  surface  of  the  body,  principally  water  in 
the  form  of  perspiration.  The  kidneys  which  are  a  peculiarly 
modified  portion  of  this  covering,  discharge  urine.  Besides  its 
office  as  a  filter,  jt  has  the  power,  to  a  certain  extent,  of  altering 
the  composition  of  the  waste  material  which  passes  through  it, 
chiefly  as  a  protective  layer,  in  the  form  of  epithelium  (p.  154) 
which  assumes  special  characters  according  to  its  position.  Thus, 
the  true  skin  excretes  scarf-skin  (p.  154)  and  hair;  and  the  mem-  . 
brane  which  covers  the  sensitive  parts  of  the  foot,  secretes  horn. 
At  the  coronet,  the  horn-producing  membrane  excretes  the  wall  of 
the  hoof ;  on  the  outer  surface  of  the  pedal  bone  (Fig.  70,  p.  209)  it 
excretes  soft  homy  cells  which  bind  it  (the  sensitive  lamince)  to  the 
wall ;  and.  underneath  the  foot  it  excretes  the  sole  and  frog. 

The  growth  of  this  protective  covering  (epidermis)  is  dependent 
on  the  amount  of  serum  (watery  portion  of  the  blood)  which  ac- 
cumulates inside  the  secreting  membrane.  Hence,  the  slower  the 
superficial  circulation,  the  thicker  will  be  the  protective  covering. 
Thus,  the  colder  the  climate,  the  more  developed  are  the  hair, 
hoofs,  and  horns  of  animals  which  live  in  it.  A  blister  and  pres- 
sure (as  in  the  case  of  corns  from  tight  boots)  increase  epidermal 
growth  in  a  similar  manner.     Comparative  stagnation  of  blood 
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Fig.  60, — Vertical  and  longitudinal  section  through  foot  shown  in  Fig.  59. 


Fig.  61. — Longitudinal  section  through  a  healthy  foot  of  a  horse. 
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plajs  its  part  as  the  epidermal  stimulant  in  "  filled  "  legs,  grease, 
human  tuberculosis  (consumption),  and  diseases  of  the  heart. 
The  fine  and  scanty  coats  of  horses  which  are  warmly  clothed, 
well  exercised,  and  vigorously  groomed,  or  which  inJiabit  hot 
climates,  show  the  effect  that  increased  superficial  circulation  has 
in  diminishing  epidermal  growth.  We  also  find  that  certain  high 
fevers  in  man  cause  loss  of  hair. 

The  abnormally  large  amount  of  horny  matter  which  is  excreted 
by  the  sensitive  laminse  in  cases  of  acute  laminitis,  is  undoubtedly 
due  to  congestion  or  stagnation  of  blood,  and  not  to  inflamma- 
tion. Peuch  and  Toussaint  explain  that  "  dropped  sole ''  is  caused 
by  the  rapid  secretion  of  this  new  horn,  which,  being  continually 
secreted,  exercises  enormous  pressure  between  the  hoof  and  the 
pedal  bone,  and  finally  forces  the  point  of  the  latter  down  and 
reduces  the  slope  of  the  former. 

Siedamgrotzky  maintains,  on  the  contrary,  that  "dropped"  sole  is  dae  to  the 
pull  of  the  perforans  tendon,  when  the  animal  bears  weight  on  his  feet,  causing  the 
toe  of  the  pedal  bone  to  rotate  downwards  and  backwHrds,  at  a  time  when  the 
connection  of  the  front  portion  of  the  pedal  bone  with  the  hoof,  bv  means  of 
the  sensitive  laminse,  has  become  weakened  by  the  presence  of  inflammation. 
To  accept  this  theory,  we  must  assume :  Firstly,  that  in  health,  the  action 
of  the  perforans  tendon,  during  the  maintenance  of  the  standing  position, 
and  still  more  so  during  movement,  is  directly  and  to  a  marked  extent  opposed 
to  the  connection  which  exists  between  the  sensitive  laminae  and  the  hoof  at 
the  toe.  Were  this  the  case,  we  would  have  frequent  instances  of  inflammation 
occurring  in  the  sensitive  laminae  from  violent  strain  thrown  in  heavy  draught 
on  the  perforans  and  especially  on  that  of  the  hind  leg,  in  which  laminitis  is 
very  rare.  Such  a  cause  of  injury  appears  to  be  unknown.  Further  than  that, 
the  connection  between  the  hoof  and  the  sensitive  laminae  is  particularly  strong, 
as  we  may  easily  prove  by  experiment  on  the  dead  hoof.  In  fact,  the  hoof 
acts  as  a  boot  which  fits  the  sensitive  structures  within  it  comfortably,  though 
closely,  even  during  the  severest  exertion.  Secondly,  that  if  the  wall  of  the 
hoof  were  removed,  the  point  of  the  pedal  bone  would  "  drop,"  which, 
experiment  shows,  it  will  not  do.  Thirdly,  that  the  point  of  the  pedal  bone 
of  a  horse  suffering  from  a  severe  attack  of  acute  laminitis  will  not  "  drop," 
if  the  animal  is  kept  lying  down ;  an  assumption  which  is  not  borne  out  in 
practice;  for  although  the  maintenance  of  the  recumbent  position  aids 
recovery  by  placing  the  parts  at  rest  and  by  facilitating  circulation,  it  is 
powerless  to  stay  the  progress  of  the  disease,  in  bad  cases,  as  regards  the  dis- 
placement of  the  pedal  bone.  Against  Siedamgrotzky's  theory,  I  venture  to 
advance  the  argument  that  if  the  painful  separation  between  the  anterior 
portion  of  the  hoof  and  the  pedal  bone  was  caused  by  the  pull  of  the  perforans 
tendon,  the  suffering  animal  would  not,  as  he  does,  add  to  this  pull  by  placing 
weight  on  his  heels. 

Moller  observes  with  great  acumen  that  the  peculiar  gait  (bringing  the  heel 
first  on  the  ground,  wim  the  toe  unduly  raised)  of  a  horse  with  "  dropped  " 
sole,  even  after  all  inflammatory  action  has  teased,  is  due  to  relaxation  of  the 
perforans  tendon  caused  by  the  backward  and  downward  rotation  of  the 
pedal  bone.  Here,  we  should  bear  in  mind  that  the  action  of  the  flexor  per- 
forans antagonises  that  of  the  extensor  pedis,  which  raises  the  toe.  This 
peculiar  gait  is  usually  accounted  for  by  the  assumption  that  this  manner  of 
progression  is  adopted  by  the  horse  to  save  his  foot  from  painful  pressure. 
Although  this  is  undoubtedly  tnie  in  recent  instances,  even  without  displace- 
ment of  the  pedal  bone,  it  cannot  be  correct  for  every  case  of  "  dropped  sole," 
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in  manj  of  which,  inflammatory  action  has  long  ceajsed  to  exist.  We  also 
find  that  depriving  the  foot  of  the  sense  of  feeling,  by  neurotomy  (p.  669), 
does  not  alter  the  gait. 

We  may  reasonably  conclude  that  in  cases  of  sloughing  or 
shedding  of  the  hoof  in  acute  laminitis,  the  cause  is  inflammation 
as  a  sequel  to  congestion. 

With  respect  to  the  fact  that  congestion  of  the  mucous  membrane 
may  set  up  acute  laminitis,  we  should  bear  in  mind  that  the  mucous 
membrane,  skin,  and  sensitive  laminse  are  a  continuous  structure, 
and  that  congestion  in  one  part  is  apt  to  spread  to  another  part, 
especially  under  the  predisposing  influence  of  want  of  exercise. 
The  special  liability  of  horsea'  feet  to  suffer  from  the  bad  effects  of 
congestion,  is  due  to  the  rigidity  of  the  hoof  which  covers  its 
secreting  membrane,  and  to  the  long  time  the  animal  remains  on 
its  feet. 

Laminitis  begins  as  congestion,  and  may  run  on  into  inflamma- 
tion  of  the  sensitive  laminre.  We  may  regard  it  under  two  forms, 
namely:  (1)  caused  by  passive  congestion  (p.  14);  and  (2)  due  to 
active  congestion  brought  on  by  injury,  as,  for  instance,  concussion. 
These  varieties  may  be  divided  into  acute  and  chronic.  We  may 
look  upon  sub-acute  laminitis  as  intermediate  between  the  acute 
and  chronic  forms. 

DISTINGUISHING  ACUTE  LAMINITIS  FROM  OTHER  DIS- 
EASES.— This  affection  may  be  mistaken  for  pneumonia,  paralysis, 
sprained  back,  disease  of  the  kidneys,  and  hsemoglobinuria.  Any 
such  error  in.  diagnosis  can  be  obviated  by  observing  the  nature 
of  the  pulse,  the  peculiarity  of  the  gait  and  of  the  position  when 
standing,  the  local  symptoms  of  heat  and  tenderness  in  the  feet, 
and  the  congested  state  of  the  blood-vessels  of  the  coronet.  The 
attempt  to  put  weight  on  the  heels  during  movement  is  specially 
noticable,  if  the  animal  be  forced  to  rein  back. 

PRINCIPLES  OF  TREATMENT— The  nature  of  the  pulse  (that 
of  high  arterial  tension,  see  page  358)  clearly  indicates  general 
bleeding.  Our  attention  should  evidently  be  directed  to  restore 
the  impeded  circulation,  and  to  promote  repair. 

TREATMENT.— Oases  of  laminitis  in  which  the  attack  is 
slow  (as  those  produced  by  long  standing)  are  best  treated  dur- 
ing their  early  stages,  by  applying  evenly  distributed  pressure 
below  the  knee  or  hock  (according  to  the  seat  of  the  disease) 
by  means  of  cotton  wadding  bandages  (p.  45);  gentle  exer- 
cise a  few  times  a  day;  making  the  animal  lie  down  during 
his  periods  of  rest;  keeping  him  on  green  grass  and  roots;  and 
allowing  him  plenty  of  water  to  drink.     He  should  on  no  ao- 
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Fig.  62. — Foot  of  leg  which  had  suffered  from  rupture  of  the  perforans  tendon. 


Fig.  63. — Longitudinal  and  vertical  section  of  foot  shown  in  Fig.  62. 
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count  be  given  any  com.  If  he  is  in  any  way  constipated  or 
even  if  his  dung  is  in  a  natural  condition,  it  would,  as  a  rule, 
be  well  to  give  him  a  pint  of  linseed  oil,  and  to  aseist  the  effect 
of  this  mild  laxative  with  an  enema  (p.  632)  or  two  of  a  gallon 
of  lukewarm  water.  If  diarrhoea  is  present,  he  should  get  neither 
a  purgative  nor  an  astringent.  The  shoes  ^ould  be  removed,  and 
if  the  wall  is  high,  it  should  be  lowered,  «o  as  to  put  pressure  on 
the  sole  and  frog;  but  the  sole  should  on  no  account  be  pared. 
Three  or  four  ounces  of  bioarbona/te  of  soda  may  be  given  daily 
with  advantage  in  bran  mashes,  supposing  that  green  food  is  not 
available,  or  in  the  drinking  water,  or  in  two  or  three  drenches. 

The  treatment  of  a  severe  attack,  whether  it  comes  on  suddenly, 
or  is  the  result  of  neglect,  is  geaaerally  very  unsatisfactory;  hence 
the  difference  in  the  views  which  are  entertained  respecting  its 
nature.  In  addition  to  the  curative  measures  just  described,  it  is 
advisable,  as  recommended  by  Cagny  and  Gobert,  to  remove  from  4 
to  8  quarts  of  blood  from  the  jugular  vein ;  but  bleeding  from  the 
coronet  or  toe  should  not  be  done,  because  these  operations  are 
liable  to  injuriously  interfere  with  the  local  circulation. 

Aloes  as  a  purgative  does  not,  as  a  rule,  act  well,  apparently 
because  it  irritates  the  mucous  membrane  of  the  intestines, 
with  which  the  secreting  membrane  of  the  foot  is  in  close 
sympathy.  As  a  purgative,  a  subcutaneous  or  intratracheal  in- 
jection of  eserine  and  pilocarpine  (p.  609)  is  far  preferable  to  aloes. 

The  best  local  treatment  is  walking  the  horse  through  cold 
water;  or,  if  this  cannot  be  done,  standing  him  in  cold  water. 
Standing  him  in  warm  water  or  poulticing  the  feet  has  a  bad 
effect  in  promoting  congestion.  During  the  intervals,  allow  the 
horse  to  lie  down  as  much  as  possible.  If  he  will  not  do  so  of 
his  own  accord,  throw  him  gently  (p.  641).  The  advisability  of 
doing  this  is  shown  by  the  pulse,  after  the  horse  is  down,  always 
falling  in  a  marked  manner.  After  some  days,  when  convalescence 
sets  in,  use  Broad's  shoes,  which  are  '*  extremely  stout,  wide-webbed, 
and  long  bar  shoes,  made  from  iron  about  twice  the  ordinary  thick< 
ness  of  those  of  the  particular  animal  under  treatment ;  make  them 
gradually  thin  from  behind  the  quarter,  so  that  the  heel  part  of  the 
shoes  may  be  as  wide  and  thin  as  possible,  and  fitted  rocker  fashion 
to  allow  the  weight  of  the  horse  to  be  on  that  part;  put  them  on 
with  leather  soles,  using  only  sufficient  nails  to  ensure  their  staying 
on  "  {Broad), 

French  veterinary  surgeons  advise  that  after  the  horse  has  been 
made  to  lie  down,  the  foot  should  be  lowered,  and  the  sole  pared 
thin,  so  as  to  allow  of  expansion ;  and  in  the  event  of  an  accumula- 
tion of  blood,  exudation,  or  pus  being  suspected  within  the  foot, 
that  an  excavation  for  its  liberation  should  be  made  at  the  toe, 
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somewhat  similar  to  that  for  a  prick  in  shoeing.  English  practice 
is  opposed  to  thinning  the  sole. 

If  constipation  or  colicky  pains  be  present,  give  a  drachm  of 
extract  of  belladonna,  or  40  drops  of  liquor  atropise  sulphatis  sub- 
cutaneouslj  (p.  633)  and  linseed  oil;  supposing  that  an  injection 
of  eserine  and  pilocarpine  has  not  been  tried. 

A  short,  slow  walk,  say,  of  a  himdred  yards  at  a  time,  should 
be  enforced  in  casee  which  afise  from  idlenese  and  continued  stand- 
ing, as  may  happen  on  board  ship.  After  landing  healthy  horses 
which  have  been  at  sea  for  three  weeks  or  longer,  it  is  adyisable 
to  keep  them  for  a  week  or  ten  days  in  loose  boxes;  so  that  they 
may  recover  the  use  of  their  feet,  before  they  are,  veiy  gradually, 
brought  on  to  work.  A  walk,  even  of  a  couple  of  miles,  imme- 
diately after  coming  off  ship,  is  apt  to  set  up  laminitis ;  although, 
previously,  no  symptoms  of  that  disease  had  been  apparent.  For 
further  information  on  this  subject,  see  ''  Horses  on  Board  Ship/' 

When  the  hind  feet  axe  affected,  the  horse  is  often  prevented 
from  staling,  by  the  pain  the  act  of  stretching  himself  out  would 
cause  him.  In  these  cases,  the  urine  should  be  drawn  off  by  the 
catheter  (p.  655)  three  or  four  times  a  day. 

After  an  attack  has  passed  away,  employ  Broad's  rocker  shoee, 
which  have  been  just  described,  and  blister  the  coronet. 

Schumacher,  a  Belgian  veterinary  surgeon,  has  had  great  success 
in  severe  cases  of  laminitis  by  the  hypodermic  injection  of  a  solution 
of  1^  grain  of  hydrobromate  of  arecoline  in.  1^  drachm  of  water, 
daily,  for  four  or  five  days.     In  recent  cases,  he  bleeds  freely. 

PREVENTION  OF  PARTURIENT  LAMINITIS.— If  the  mare 
does  not  cleanse  in  6  or  8  hours,  the  membranes  should  be  removed 
by  an  expert,  and  the  womb  washed  out  twice  daily  with  a 
suitable  antiseptic  fluid  (p.  67).  Mr.  R  Over  points  out  to  me 
that  if  the  mare  is  a  shiverer  (p.  565),  recovery  is  doubtful,  even 
if  the  attack  is  only  moderately  severe;  because  her  nervous 
ailment  will  not  allow  her  to  adjust  her  weight  properly.  Mr. 
J.  S.  Barber,  M.RC.V.S.,  advises  that^  on  the  slightest  sign  of 
parturient  laminitis,  the  mare  should  be  bled  freely. 

Chronio  Laminitis. 

Peuch  and  Toussaint  define  chronic  laminitis  as  that  condition 
of  the  foot  in  which  the  inflammation  of  laminitis  has  produced 
deformity  of  the  hoof  (Figs.  58  and  59).  We  are  quite  safe  in 
assuming  that  when  such  deformity  exists,  the  foot  has  invariably 
lost  a  certain  amount  of  its  strength  and  usefulness,  and  that  it  is 
abnormally  liable  to  suffer  from  an  acute  attack  of  this  disease. 
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On  the  other  hand,  I  have  owned  at  least  two  horses  which  moved, 
under  conditions  of  hard  work,  in  a  manner  characteristic  of  animals 
a£Fected  with  chronic  laminitis  in  front,  although  their  fore  feet 
presented  no  trace  of  that  disease. 

The  horse  owner's  attention  may  well  be  directed  to  this  not 
uncommon  disease ;  as  it  is  both  serious  in  its  nature  and  insidious 
in  its  approach. 

In  cases  of  chronic  laminitis,  the  horse  throws  the  weight  on 
the  heels  and  consequently  walks  with  a  more  or  less  straight  knee, 
in  a  sort  of  a  "  fair  heel  and  toe  "  manner;  the  action  being  very 
different  from  that  due  to  navicular  disease,  which  causes  the  horse 
to  *'  dig  his  toes  into  the  ground,"  and  thus  to  wear  away  his  shoes 
in  front.  A  horse  suffering  from  laminitis  of  the  fore  limbs,  will, 
when  in  movement,  \mduly  advance  them,  so  as  to  throw  the  weight 
on  the  heels,  which  an  animal  with  navicular  disease  will  avoid 
doing  as  much  as  possible,  and  will  consequently  adopt  the  opposite 
style  of  progression.  Although,  when  walking,  the  fore  feet  are 
advanced  more  than  in  health,  the  steps  taken  are  shorter  than 
usual.  As  a  mle,  there  will  be  some  heat  present  in  the  affected 
foot  or  feet,  especially  after  work.  The  peculiar  position  assumed 
by  the  horse  when  standing  in  the  stable,  trying  as  he  does  to  throw 
weight  on  the  heels,  is  generally  characteristic.  Usually,  the  pro- 
61  e  of  the  foot,  from  coronet  to  toe,  becomes  more  or  less  concave ; 
the  sole,  flattened  or  even  convex;  the  horn  weak  and  brittle;  the 
thickness  of  the  horn  at  the  toe  on  the  ground  surface  of  the  foot, 
greatly  increased;  and  the  frog  larger  than  usual,  the  stimulated 
development  of  the  frog  being  a  result  of  increased  pressure, 
and  not  of  disease.  In  almost  all  cases,  the  frogs  of  feet  which 
have  been  subjected  to  the  influences  of  shoeing  for  a  considerable 
time,  become  far  smaller  than  they  would  have  done,  had  the  horse 
remained  barefoot.  Consequently,  we  are  apt  to  regard  as  normal, 
a  condition  of  frog  which  is  peculiar  to  shod  feet.  Feet  affected 
with  laminitis  are,  as  a  rule,  distinguished  by  rings  of  horn  which 
run  irregularly,  but  close  together,  round  the  foot  (Fig.  59).  In  a 
healthy  hoof,  there  is  generally  only  one  ring  (Fig.  .64),  which  is  due 
to  the  change  in  the  season  of  ihe  year  causing  a  difference  in 
the  activity  of  the  cells  that  secrete  horn.  Sometimes,  to  hide  the 
defect,  the  rings  brought  on  by  this  ailment  are  neatly  rasped  away. 
It  is  easy  to  understand  that  the  growth  of  such  rings  will  usually 
take  place  in  an  irregular  manner.  The  periodical  fluctuation  in  the 
normal  activity  of  these  cells  occurs  at  the  same  time  as  that  of  the 
cells  which  secrete  the  coat.  Thus,  in  the  ordinary  course  of  events, 
when  a  horse  sheds  his  hair,  the  growth  of  horn  is  languid ;  and 
when  he  assumes  his  winter's  coat,  it  is  vigorous. 

A  horse  suffering  from  chronic  laminitis  does  not  work  sounder 
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when  he  "  warms  up,"  as  he  does  when  affected  hj  navicular  disease  : 
on  the  contrary,  he  works  lamer  and  lamer.  Seedy-toe  (p.  201) 
often  accompanies  chronic  laminitis.  Although  unfit  for  hunting 
and  trotting  on  hard  roads,  the  animal  may  be  capable  of  useful 
work  on  a  farm. 

TREATMENT. — In  chronic  laminitis,  or  in  cases  having  a  ten- 
dency to  it,  the  sole  and  frog  should  be  allowed  to  remain  untouched 
by  the  drawing  knife,  but  the  wall  should  be  kept  well  rasped  down ; 
care  being  taken  that  the  shoe  does  not  press  on  any  sensitive  part 
of  the  sole,  which  is  usually  in  an  abnormally  thin  condition. 
Leather,  placed  between  the  wall  and  the  shoe,  by  diminishing  the 
effect  of  concussion,  is  often  of  service,  though  its  presence  will 
somewhat  lessen  the  hold  of  the  nails.  Pressure  on  the  frog,  which 
is  the  natural  buffer  of  the  foot,  is  essential  to  improvement.  In 
bad  cases.  Broad's  shoes  (p.  197)  should  be  used;  but  if  the  animal 
be  but  little  affected,  a  heart-shaped  bar  shoe  (Fig.  52)  will  be  suffi- 
cient. The  heels,  also,  may  be  somewhat  lowered;  for  although 
this  will  throw  an  increased  strain  on  the  suspensory  ligaments  and 
back  tendons,  it  will  materially  lessen  the  jar  on  the  sensitive 
laminae — ^the  lesser  of  the  two  evils.  I  have  seen  sev^al  oases  of 
cart-horses  which,  from  chronic  laminitis,  were  unable  to  walk  in 
ordinary  shoes  without  great  lameness,  do  their  work  with  ap- 
parent soundness  of  gait,  in  Broad's  shoes.  A  little  cautharides 
ointment,  say,  1  to  24  of  lard,  may  be  rubbed  into  the  coronet  every 
second  day  or  so,  in  order  to  stimulate  it  to  secrete  stronger  horn. 
After  work,  if  there  is  any  heat  present,  the  horse  should  be  made 
to  stand  with  his  affected  feet  in  cold  water  for  some  time.  In 
the  stable  he  should  have  plenty  of  straw  placed  under  him,  and 
have  the  stall  darkened,  so  as  to  induce  him  to  lie  down  as  much 
as  possible.  Above  all  things,  he  should  not  be  worked  on  hard 
ground,  or  with  a  heavy  weight  on  his  back. 

M.  G.  Joly  ("  Vet.  Record,"  19th  April,  1902)  has  had  wonderfully 
good  success  in  (he  treatment  of  chronic  laminitis,  by  ligaturing 
one  of  the  digital  arteries  (either  the  external  or  the  internal). 
The  operation  is  performed  above  the  fetlock,  at  the  spot  where 
high  plantar  neurotomy  (p.  669)  is  done.  Two  ligatures  (pre- 
ferably of  silk)  are  made  a  little  distance  apart,  and  the  artery  is 
divided  between  them.  The  effect  of  this  operation  is  to  greatly 
reduce  the  congestion  in  the  affected  part.  In  any  case,  bo  bad 
results  need  be  feared. 


LEGAL  ASPECT  OF  LAMINITIS.— Any  existing  inflammation 
in  the  sensitive  laminae  or  coronet,  or  any  alteration  in  the  shape 
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or  structure  of  a  foot  which  would  indicate  that  the  horse  had 
suffered  from  laminitis,  is  an  unsoundness. 

Seedy-Toe 

is  the  term  applied  to  a  cavity  formed  within  the  wall  of  the  hoof 
and  extending  from  the  ground  surface  in  the  direction  of  the 
coronet.  It  is  usually  best  marked  at  the  toe,  but  may  also  extend 
round  the  quarters. 


Fig.  64. — Healihy  ring  of  horn. 

CAUSES.— It  may  be  due  (1)  to  laminitis  (p.  185)  j  or  (2)  to 
causes,  apparently,  unconnected  with  that  disease. 

In  cases  coming  under  the  second  heading,  very  little  displace- 
ment of  the  pedal  bone  seems  to  take  place,  and,  generally,  there 
is  no  suspicion  of  the  existence  of  the  cavity,  until  it  is  discovered 
by  the  shoeing  smith.  The  cavity  is  partly  filled  with  a  soft,  dry, 
cheesy  material,  which  crumbles  away  on  being  rubbed  between 
-the  fingers. 

It  is  possible  that  seedy-toe  may  be  brought  on  by  long-continued 
strain  on  the  feet  which  was  not  sufficient  to  produce  actual  lami- 
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nitisi  although  it  might  have  given  rise  to  perverted  secretion  by 
the  sensitive  laminae,  so  that  separation  occurred  between  these 
structures  and  the  wall,  on  account  of  their  connecting  material 
having  lost  its  adhesive  character.  I  have  thought,  in  two  or  three 
well-marked  oases  which  I  have  observed,  that  the  disease  was  due 
to  the  habit  the  animal  had  acquired  of  never  lying  down.  Per- 
civall  was  of  opinion  that  the  pressure  of  the  clip  of  the  shoe  was 
the  chief  caAise  of  this  ailment. 

The  existence  of  seedy-toe  is  readily  seen  on  removing  the  shoes. 
Sometimes,  the  wall  at  the  centre  of  the  toe  craoks,  making  a  ver- 
tical fissure ;  and  there  is  frequently  a  depression  a  little  below  the 
centre  of  the  front  part  of  the  hoof,  when  viewed  in  profile.  If  the 
part  of  the  wall  which  covers  the  cavity  be  tapped,  it  will  emit  a 
hollow  sound. 

TREATMENT. — Carefully  remove  with  the  searcher  every  par- 
ticle of  detached  horn,  until  all  appearance  of  a  crack  in  the  horn 
is  gone.  Apply  a  bar  shoe.  Rub  into  the  coronet,  every  second 
day  or  so^  a  little  weak  cantharides  ointment  (1  to  24  of  lard),  in 
order  to  stimulate  the  part  to  secrete  sound  and  strong  horn.  Apply 
on  the  newly-exposed  surface,  a  light  dressing  of  turpentine  or 
paraffin  oil,  to  prevent  the  invasion  of  parasites,  and,  then,  keep  it 
covered  over  with  some  of  the  following  ointment  to  protect  it 
from  moisture :  — 

Lard  or  suet        ...  ...  ...  ...         1    part. 

Venice  turpentine  ...  ...  ...         1        „ 

Beeswax  ...         ...  ...         ...       ....  in 

As  the  wall  grows  down,  look  out  for  the  appearance  of  any 
fissure  in  the  horn,  which,  on  being  seen,  should  be  carefully  pared 
out.  Keep  the  feet  dry.  A  cure  is  almost  certain,  unless  the 
cause  is  laminitis,  in  which  case  it  will  be  more  or  less  doubtful. 

If  a  horse  is  lame  from  chronic  laminitis  and  has  at  the  same 
time  seedy-toe,  it  is  useless  to  treat  the  latter  complaint  only,  with 
the  view  of  making  him  sound. 

Seedy-toe  is  an  unsoundness. 


Pumiced  Feet 

is  a  term  that  is  applied  to  a  flat  or  convex  condition  of  the  sole, 
which  is  generally  due  to  the  descent  of  the  pedal  bone,  as  a  result 
of  laminitis  (p.  184),  and  sometimes  to  the  effects  of  work  on  hard 
ground,  especially  when  seated  shoes  (p.  176)  are  used,  without  any 
symptoms  of  laminitis  having  been  apparent. 
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The  unnatural  pressure  of  the  displaced  pedal  bone  interferes 
with  the  secretion  of  the  horny  sole,  which  accordingly  becomes 
weak  and  thin. 

To  support  the  sole  and  to  stiniulate  the  sensitive  parts  of  the 
foot  to  healthy  action,  we  should  gradually  accustom  the  foot  to 
the  use  of  a  flat,  broad  shoe,  which  at  first  may  be  thin  at  the  heels, 
but  as  the  foot  becomes  strong,  we  should  use  one  of  uniform 
thickness,  keeping  frog  pressure  in  view.     Apply  to  the  coronet. 


Tut  iROif  iwA*HtR, 


I^AjjdrX    %i'*     THICK 


Fig.  65. — Securing  the  clinches  of  nails. 

blistering    ointment  in    the  manner    recommended  for    seedy-toe 
(p.  202),  and  avoid  work  on  hard  ground. 

Brittle  Feet. 

Use  broad,  flat  shoes,  which  will  reduce  the  jar  on  the  wall 
by  throwing  pressure  on  the  sole ;  and  obtain  frog  pressure.  The 
shoes  should  be  fitted  on  hot ;  for  by  doing  so,  they  remain  firmer 
on,  owing  to  the  more  exact  juxtaposition  of  the  horn  and  iron. 
Clips  should  be  used  to  save  the  nails  from  being  shaken ;  and, 
for  the  same  reason,  calkins  should  be  discarded.  Rather  fine  nails 
should  be  employed ;  for  coarse  ones  are  apt  to  chip  away  the  crust. 
As  recommended  many  years  ago  by  the  late  Mr.  W.  Thacker, 
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M.R.C.V.S.,  the  nail  holes  should  be  punched  well  away  from  the 
outer  edge  of  the  shoe,  so  that  the  nails  may  take  a  good  hold  with- 
out having  to  be  driven  high  up,  which  would  be  apt  to  start  a  chip 
off  the  crust.  Keep  the  feet  dry,  and  stimulate  the  coronet  as 
advised  for  "  seedy-toe." 

An  excellent  method  of  preventing  the  clinches  of  the  nails  from 
chipping  away  the  horn  immediately  below  them,  is,  as  has-  been 
suggested  by  Mr.  H.  W.  Fraser,  of  Tirhoot,  to  use  an  iron  washer 
placed  on  the  end  of  the  nail  after  it  has  been  "  driven,"  and  before 
the  clinch  has  been  turned  down.  This  washer  (Fig.  65)  is  cut  out 
of  thin  sheet  iron ;  is  circular  in  shape ;  is  about  one-third  of  an 
inch  in  diameter;  and  has  a  slit  cut  through  its  centre  to  fit  the 
end  of  the  nail.  When  the  nail  has  been  driven,  the  washer  is  fitted 
on  the  point,  and  is  lightly  hammered  down  by  means  of  the  buffer, 
or  chisel,  until  it  rests  firmly  against  the  hoof.  The  clinch  of  the 
nail  is  then  turned  down  and  is  cut  off  just  below  the  lower  edge 
of  the  washer.  In  this  manner,  the  horn  is  not  weakened  by  having 
cut  in  it  a  groove  in  which  the  end  of  the  clinch,  according  to  the 
ordinary  plan,  is  to  rest.  Besides,  if  any  strain  falls  on  the  nail, 
it  will  be  distributed  over  the  surface  of  the  washer,  instead  of  being 
concentrated  on  the  clinch ;  and,  consequently,  the  hoof  will  be  less 
liable  to  break  away  than  by  the  ordinary  method  of  shoeing.  Sup- 
posing that  we  are  shoeing  a  horse  with  five  nails,  we  may  have 
the  three  outer  nails  and  the  front  one  of  the  inner  two  nails  sup- 
plied with  these  washers.  I  have  tried  this  plan  with  excellent 
results. 

Romnald  Tobolewsky  states  that  the  application  of  lanoline  ren- 
ders the  hoof  tough.  Before  using  it,  the  horn  should  be  cleaned 
with  cold  water,  and  then  the  lanoline  rubbed  into  the  coronet  and 
wall,  in  small  quantities,  by  means  of  a  woollen  rag,  imtil  a  dull 
gloss  is  produced.  It  can  also  be  applied  with  advantage  to  the 
sole  and  frog. 

Indigestion  is  not  an  unfrequent  cause  of  brittle  feet;  owing  to 
the  sympathy  between  the  mucous  membrane  of  the  stomach  and 
intestines,  and  the  sensitive  laminae,  which  secrete  the  horn  of  the 
foot.  When  irritation  and  consequent  inflammation  exist  in  a 
secreting  structure,  its  powers  become  impaired;  hence  the  cases 
of  weak  and  brittle  horn  secreted  during  attacks  of  indigestion, 
which  should  be  specially  treated. 

In  cases  of  brittle  feet  which  have  become  chipped  away  a  good 
deal,  we  should  apply  to  the  exposed  surfaces,  from  time  to  time, 
an  antiseptic,  such  as  paraffin  oil,  with  the  view  of  destroying  any 
parasites  which  may  be  present,  and  which  may,  possibly,  have  in- 
duced the  brittle  condition  of  horn. 
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Inflammation  of  the  Coronet  ( Villitis). 

NATUllE  AND  SYMPTOMS.— This  disease,  which  French 
veterinary  surgeons  call  mal  d^dne,  is  almost  exclusively  confined 
to  donkeys,  even  among  which  it  is  not  very  common.  I  have  seen 
only  a  few  cases  of  it  among  horses.     It  appears  to  be,  in  the  first 


Fig.  66. — Inflammation  of  the  perioplic  ring. 

instance,  a  chronic  inflammation  of  tliat  portion  of  the  coronet  (the 
perioplic  ring)  which  secretes  the  thin  covering  of  hora  (the 
periople)  that  covers  the  upper  part  of  the  hoof.  This  inflam- 
mation of  the  perioplic  ring  may  extend  to  the  remainder  of  the 
secreting  portion  of  the  coronet,  so  that  the  wall,  especially  at  the 
front,  becomes  dry  and  fissured  to  such  an  extent  that  in  time  it 
resembles  the  rough  bark  of  a  tree  which  has  become  more  or  less 
detached   from   the  wood   (Fig.    66).     In  aggravated   cases,    this 
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altered  wall  breaks  off  at  its  lower  part,  and  splits  both  horizontally 
and  vertically. 

The  accompanying  lameness,  which  always  increases  with  work, 
is  marked  by  a  shuffling  si^e  of  progression,  especially  when  both 
fore  feet  are  affected.  The  lameness  may,  after  a  rest,  disappear 
for  the  time  being ;  but  only  to  return  on  the  resumption  of  work. 

The  CAUSE  of  this  disease  appears  to  be  unknown. 

The  TREATMENT  is  similar  to  that  of  "seedy-toe."  The 
affected  horn  at  ihe  coronet  should  be  kept  closely  pared  down. 
Paraffin  oil  is  a  good  dressing. 

NaYioular  Disease, 

NATURE  AND  PROGRESS. -This  disease  (Figs.  67.  68  and  69)  probably 
begins  as  inflammation  of  the  navicular  bone,  or  of  the  cartilage  upon  its 
lower  surface.  The  chronic  inflammation  set  up  in  the  bone  produces 
changes  in  the  substance  of  the  bone,  somewhat  similar  to  those  of 
osteoporosis;  in  fact,  we  have  "rarefying  ostitis,"  in  which  the  affected 
portion  of  compact  bone  is  "  slightly  redder  than  natural ;  the  openings  of 
the  Haversian  canals  after  a  time  oecome  somewhat  increased  in  sise,  and 
consequently  a  larger  number  aro  visible  to  the  naked  eye.  As  the  process 
advances,  the  Haversian  canals  increase  at  the  expense  of  the  bone  surround- 
ing them,  and  when  they  reach  a  sufficient  size  tney  can  be  seen  to  contain 
a  small  quantity  of  pink  granulation  tissue  surrounding  the  vessel.  If  a 
portion  of  the  bone  at  this  stage  be  macerated,  it  presents  a  porous,  spongy 
appearance."  (Erichsen).  Here  we  have  a  case  of  what  we  may  call  caries. 
If  pus  be  present,  we  shall  have  ulceration  of  bone.  Owing  to  the  preseiioe 
of  inflammation  in  the  substance  of  the  bone  or  in  the  cartilage,  mall  nodules, 
with  or  without  ulceration,  form  on  the  lower  surface  of  the  navicular  bone, 
over  which  the  perforans  tendon  plays,  and  there  is  destruction  of  the 
cartilage  of  the  joint.  Apparently  owing  to  the  roughness  of  the  once 
smooth  gliding  surface,  inflammation  is  set  up  in  the  opposing  portion  of 
the  perforans  tendon,  and  in  the  synovial  bursa,  which  lies  between  the 
tendon  and  the  affected  surface  of  bone,  so  that  the  tendon,  in  old  cases, 
becomes  more  or  less  worn  through.  In  the  further  progress  of  the  disease, 
the  weakened  navicular  bone  may  become  fractured  by  the  pressure  of  the 
tendon  on  its  lower  surface;  the  tendon  may  fray  out  to  sach  an  extent 
that  it  will  break  in  two ;  it  may  become  adherent  to  the  navicular  bone ;  or 
the  abraded  portion  of  tendon  may  continue  to  work  over  its  rough  pulley 
with  great  discomfort  to  the  animal,  which  in  an^  case  will  suffer  more  or  less 
pain  from  movement.  Naturally,  a  long  rest  will  favour  union  between  the 
diseased  bone  and  the  abraded  tendon. 

The  (lower)  surface  over  which  the  perforans  tendon  plays,  is  the  only 
surface  of  the  navicular  bone  which  becomes  affected  in  this  disease.  The 
other  two  surfaces,  which  form  a  joint  with  the  pedal  bone  and  short  pastern 
bone  (Figs.  61  and  70)  always  remain  free  from  morbid  change  brought  on 
by  this  malady. 

On  referring  to  Fig.  70,  we  see  that  the  perforans  tendon  is  attached  to 
the  base  of  the  pedal  bone,  and  passes  behind  the  navicular  bone,  which 
forms  a  pulley  for  it.  On  leaving  the  navicular  bone,  this  tendon  passes 
behind  the  pastern,  fetlock  joint,  suspensory  ligament,  and  knee,  and  is. 
Anally,  united  to  the  muscle,  by  the  contraction  of  which  the  foot  is  flexed. 
A  horse  affected  with  navicular  diseaas  is  said,  in  stable  paxlance,  to  be 
"  groggy-" 
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PREDISPOSING  INFLUENCES.— 1.  A  naturally  weak  or  de- 
fective condition  of  bone,  in  the  production  of  which  the  influence 
of  heredity  is  well  marked. 

2.  Altered  nutrition  of  the  bone  due  to  chill  from  the  practice  of 
standing  on  cold  stones.  This  supposition  seems,  as  pointed  out 
to  me  by  Colonel  C.  Phillips,  A.V.D.,  to  be  borne  out  by  the  fact 


Fig.  67. — Caries  of  the  naviailar  bone 
(navicular  disease). 


Hg.  68. — Lower  surface  of  pedal  Iwne, 
showing  attachment  of  perforans  tendon, 
which  goes  over  the  navicular  bone. 


Fig.  69. — Lower  surface  of  pedal  bone,  with 
*'  perforans   tendon   turned   back,  so  as  to 
show  caries  of  navicular  bone. 


that  a  comparatively  large  number  of  troop  horses  in  England  are 
annually  "oast"  for  this  complaint,  which,  in  these  instances,  is 
apparently  brought  on  by  the  not  uncommon  practice,  in  cavalry 
stables,  of  keeping  the  horses  standing,  the  greater  part  of  the  day, 
on  bare  stones,  with  not  much  more  than  an  hour's  exercise  in  the 
twenty-four;  while  the  ground  upon  which  they  parade  and  drill 
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is  usually  hard.  We  may  easily  understand  that  the  effect  of  this 
continued  standing  on  a  cold  surface  which  is  a  good  conductor  of 
heat,  is  to  lower  the  vitality  of  the  living  structures  of  the  feet, 
and  to  predispose  them  to  become  injuriously  affected  by  subse- 
quent concussion.  In  India,  on  the  contrary,  where  troop  horses 
are  accustomed  to  stand  on  earth,  and  not  on  stone,  and  where  the 
ground  is  much  warmer,  navicular  disease  is  far  more  rare.  Cab 
horses,  which  are  particularly  liable  to  this  malady,  have,  as  a  rule, 
to  do  all  their  standing,  when  outside,  on  stone,  or  on  metalled 
roads.  These  facts  suggest  the  advisability  of  providing,  when 
practicable,  a  bad  conductor  of  heat,  such  as  wood,  for  horses  to 
stand  on,  instead  of  stone,  as,  for  instance,  on  cab-ranks. 

Although  long-continued  standing  is  very  apt  to  produce  lami- 
nitis,  it  does  not  seem  capable,  of  itself,  to  give  rise  to  navicular 
disease;  whether  the  animal  stands  on  a  bad  conductor  of  heat, 
as  he  usually  does  on  board  ship ;  or  on  a  good  one,  like  wet  soil, 
as  is  often  the  case  with  farm  horses. 

3.  Trotting.  I  am  strongly  inclined  to  think  that  giving  a 
horse  his  work — supposing  it  to  be  severe  or  ill-arranged,  and 
the  ground  hard — at  the  trot,  predisposes  him  to  navicular  dis- 
ease; because  the  animals  which  most  frequently  contract  this 
disease,  do  their  work  at  that  pace. 

An  upright  and  concave  form  of  foot,  with  strong  heels,  is 
usually  supposed  to  be  conducive  to  navicular  disease.  As  this 
conclusion  has,  I  think,  been  arrived  at  in  most  cases,  after 
the  complaint  has  become  fully  manifest,  and  as  the  peculiar  gait 
of  navicular  disease  induces  the  shape  which  in  popular  opinion 
confers  liability  to  this  ailment;  I  do  not  think  this  supposition 
can  be  accepted  without  further  proof. 

ALLEGED  CAUSES.— Those  usually  advanced  by  veterinary 
authorities  are :  1 .  Concussion.  2.  Sprain  of  that  portion  of  the 
perforans  tendon  which  passes  over  the  navicular  bone  (Dick), 
3.  The  emplojrment  of  high  heels  or  calkins  (Williams).  4.  Com- 
pression, **  through  the  weight  of  the  body  on  one  side,  and  the 
•  pressure  of  the  perforans  tendon  on  the  other "  (Fred  Smith). 
5.  Rheumatism.  6.  Heredity.  7.  Direct  injury  from  stones, 
nails,  etc.,  "  picked  up  "  by  the  feet. 

1.  Concussion.  When  we  have  to  decide  between  the  respec- 
tive claims  of  a  number  of  alleged  causes  of  a  disease,  it  is  but 
reasonable  to  give  priority  to  the  one  which  is  found,  most 
commonly,  to  affect  the  sufferers.  Harness  horses  which  are 
used  for  quick  road  work,  are,  above  all  other  classes,  peculiarly 
subject  to  this  disease;  and  owing  to  the  nature  of  their  labour, 
are  proportionately  exposed  to   the  ill  effects   of  concussion   on 
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their  ieet  and  legs ;  their  feet  being  especially  liable  to  navicular 
disease;  $md  their  legs,  to  splints.  Stewart,  in  his  ''Stable 
Economj,''  remarks  that:  ''Long  journeys,  at  a  fast  pace,  will 
make  almost  any  horse  groggy.  Bad  shoeing  and  want  of  stable 
care  both  help;  but  I  am  nearly  sure  they  alone  never  produce 
grogginess.  The  horse  must  go  far  and  fast;  if  his  feet  be  ne- 
glected, or  shoeing  bad,  a  slower  pace  and  a  shorter  distance 
will  do  the  mischief;  but  I  believe  there  is  nothing  in  the  world 
will  make  a  horse  groggy  except  driving  him  far  enough  and 
fast  enough,  to  alter  the  synovial  secretion  of  the  navicular  joint. 
Cart-horses  are  quite  exempt;  horses  working  in  the  omnibuses 
about  Glasgow,  always. on  the  stones,  and  often  at  ten  miles  an 
hour,  but  never  more  than  a  mile  without  stopping,  are  nearly 
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Fig.  70. — Vertical  and  longitudinal  section  of  horse's-foot. 

exempt.  The  horses  most  liable  are  those  which  work  long  and 
fast  stages."  "  Stonehenge,"  also,  justly  observes  that  "many 
tolerably  confirmed  cases  of  navicular  disease  may,  therefore,  be 
hunted,  except  when  the  ground  be  hard,  supposing,  of  course, 
that  they  are  kept  off  the  road ;  but  no  plan  of  management  will 
enable  them  to  bear  the  jars  incidental  to  harness  work  or 
hacking."  I  think  that  men  of  experience  will  bear  me  out  in 
saying,  that  the  cab  horses — ^which  furnish  the  highest  percentage 
of  sufferers  from  this  complaint — of  places  in  which  the  roads  are 
laid  down  with  paving  stones,  are  much  more  subject  to  navicular 
disease,  than  are  similarly  employed  animals  in  parts  where  the 
"going"  is  smoother,  softer,  and,  consequently,  less  productive  of 
concussion. 

2.  Sprain  of  the  perforans  tendon  at  the  point  at  which  it 
passes  over  the  navicular  bone.  The  fact  that  the  perforans  tendon 
of  the  hind  limb  enjoys  no  special  immunity  from  sprain,  taken 
conjointly  with   the   fact   that  navicular   disease   is   of   extreme 
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rarity,  behind,  in  comparison  to  its  frequency  in  front,  proves 
almost  conclusively  that  the  production  of  this  malady  by  spraiu 
of  this  tendon  is  an  accident  which  very  seldom  takes  place.  I 
have  never  seen  or  heard  of  a  single  case  of  post-rriortem  examina< 
tion  which  showed  the  existence  of  sprain  or  laceration  of  tho 
portion  of  the  perforans  tendon  that  works  over  the  navicular  bone, 
and  which  also  showed  that  the  navicular  bone  was  in  a  healthy 
state;  but  I  have  met  with  several  cases  of  recent  navicular 
disease  which,  by  examination  after  death,  disclosed  a  diseased 
condition  of  the  navicular  bone  without  the  tendon  or  synovial 
bursa  being  affected  in  any  way.  I  therefore  submit  that  tho 
foregoing  considerations  demonstrate  the.  fact  that,  in  the  vast 
majority  of  instances,  the  starting  point  of  navicular  disease  is  in 
the  bone  or  in  the  articular  cartilage  which  covers  its  lower 
surface,  and  not  in  the  tendon  or  bursa. 

3.  Employment  of  high-heeled  shoes  or  calkins.  This  alleged 
cause  may  be  dismissed;  for  were  it  valid,  we  should  find  that 
the  animals  which  are  most  commonly  shod  with  calkins — namely, 
heavy  cart-horses — are  those  which  are  peculiarly  liable  to  the 
disease  in  question;  a  supposition  that  is  absolutely  incorrect. 
Again,  were  the  practice  of  using  high  heels  or  calkins  to  blame, 
we  should  certainly  have  many  more  cases  of  this  malady  in 
the  hind  feet,  than  the  two  isolated  instances  (p.  211)  met  with  in 
many  thousands,  especially  as  horses  are  almost  always  shod 
higher  behind  than  in  front.  Besides,  a  horse  suffering  from 
navicular  disease  "  goes  on  the  toe  "  as  a  rule,  which  is  a  style 
of  progression  he  would  hardly  adopt,  if  the  disease  had  been 
brought  on  by  identically  the  same  course  of  action  (raising  the 
heel  from  the  ground)  by  which,  he  now  strives  to  relieve  the 
inflamed  parts  from  pain.  Also,  a  horse  thus  affected,  almost 
always  goes  better  in  a  high-heeled  shoe,  than  in  a  low-heeled 
one;  because,  raising  the  heel  tends  to  flex  the  pedal  joint,  and, 
consequently,  to  relieve,  to  some  extent,  the  inflamed  structures 
from  the  painful  pressure  of  the  perforans  tendon. 

4.  Compression.  The  degree  of  compression  on  the  navicular 
bone  is  affected  by  the  rate  of  speed,  and  by  the  weight  of  the 
rider  or  of  the  conveyance ;  but  not  by  the  nature  of  the  ground. 
Consequently,  if  compression  was  the  chief  cause  of  this  disease, 
racehorses,  chasers,  hunters,  and  heavy  cart-horses  (especially 
those  which  wear  "  toe  pieces "  to  their  shoes)  would  be  the  chief 
sufferers.     On  the  contrary,  they  are  all  but  exempt  1 

5.  Rheumatism.  Beyond  the  supposition  that  chill,  as  we  have 
seen  (p.  207),  has  a  predisposing  influence,  I  know  no  argument 
which  would  support  the  theory  that  rheumatism  can  originate  this 
disease. 
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6.  Heredity y  no  doubt,  has  a  strong  predisposing  influence; 
but  I  have  met  with  no  proof  that,  of  itself,  it  can  produce  the 
disease. 

7.  Direct  injury  may,  in  some  rare  instances,  give  rise  to  this 
maladj.  Its  influence  must  be  extremely  small,  considering  that 
only  two  cases  (see  next  paragraph)  in  the  hind  feet  have  been 
reported. 

SPECIAL  LIABILITY  OF  THE  FORE  FEET  TO  NAVICULAR 
DISEASE. — ^The  extraordinary  difference  in  this  respeot  between 
the  fore  and  hind  feet  (according  to  MoUer,  only  two  cases  having 
been  recorded)  cannot  be  aooounted  for  by  the  fact  which  Col.  F. 
Smith  puts  forward,  that  horses,  when  standing,  are  accustomed  to 
rest  their  hind  limbs,  alternately,  while  remaining  "  level "  in 
front ;  because,  as  I  have  already  remarked,  long-continued  stand- 
ing (of,  for  instance,  from  one  to  four  months  on  board  ship  during 
sea  voyages)  appears  to  have  no  influence  in  setting  up  navicular 
disease ;  although  it  is  a  very  potent  agent  in  bringing  on  laminitis. 
Taking  into  consideration  the  large  part  played  by  concussion  in 
the  production  of  navicular  disease,  I  am  convinced  that  the 
difference  in  liability  is  chiefly,  if  not  wholly,  due  to  the  fact  that 
far  more  concussion  falls  on  the  fore  feet  than  on  the  hind  feet. 

SYMPTOMS. — By  actual  examination  of  the  foot,  an  observer 
will  discover  little  to  indicate  the  nature  of  the  ailment ;  though 
he  may  guess  at  its  existence  from  the  absence  of  signs  of  other 
diseases.  The  peculiarity  of  the  animal's  gait,  and  the  manner  in 
w^hich  the  horse  "  points,"  will  tend  to  confirm  his  supposition.  In 
old  cases,  there  is  often  contraction,  at  the  heels,  of  the  affected 
foot  or  feet.  Mr.  Harold  Leeney,  M.R.C.V.S.,  regards  a  shrunken 
conditioa  of  coronet  as  characteristic  of  navicular  disease.  In 
laminitis,  the  opposite  condition,  namely,  fulness,  is  generally  to  bo 
seen  in  the  affected  coronet. 

As  a  rule,  the  horse,  in  this  disease,  ''  points  "  by  placing  his 
toe  on  the  ground,  raising  his  heel,  and  rounding  his  fetlock  joint. 
Sometimes,  even  in  advanced  cases,  he  does  not  point. 

The  horse,  generally,  unless  the  case  be  bad,  walks  sound, 
though  when  trotted  he  goes  "  short,"  "  daisy  cuts,"  and  "  digs 
his  toes  into  the  ground ;  "  the  result  of  this  last  mentioned  habit 
being,  especially  if  only  one  foot  is  affected,  that  the  toe  of  the 
shoe  gets  worn  in  a  marked  manner.  Percivall  observes  that  in 
trying  to  save  the  heel,  the  animal  turns  the  toe  in. 

There  are  fewer  cases  of  lameness  from  navicular  disease  now 
than  formerly,  apparently  from  the  following  reasons: — (1)  vete- 
rinary surgeons  perform  neurotomy  more   frequently;    (2)  fewer 
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mares  which  have  become  incapacitated  from  this  disease,  leave 
town  alive;  (3)  knowledge  among  breeders  has  increased;  and 
(4)  wood  pavement,  aaphalte  and  macadam  have  to  a  considerable 
extent  replaced  the  use  of  paving  stones  in  streets. 

Travelling  over  hard  ground  greatly  affects  a  horse  which 
has  navicular  disease,  particularly,  when  he  has  a  heavy  weight 
on  his  back ;  although  probably  he  will  be  able  to  go  free  and  well 
through  plough  or  on  other  soft  "going."  He  is  usually  a  bad 
stumbler  on  account  of  being  afraid  to  raise  his  feet  to  a  proper 
height,  and  to  throw  a  due  amount  of  pressure  on  his  heels.  The 
lameness  wears  off  to  a  great  extent  during  exercise,  which  ol 
course  affords  only  temporary  relief.  In  the  very  early  stages, 
the  horse  may  work  lamer. 

The  disease  is  generally  insidious  in  its  approach,  there  being 
often  nothing  to  mark  it,  further  than  that  the  horse  commences 
'  the  habit  of  "  pointing  "  in  the  stable ;  begins  to  go  a  little  short ; 
or  becomes  slightly  lame  now  and  then.  The  owner  should  not 
be  misled  by  the  lameness  working  off,  but  should  put  the  caae 
under  treatment  without  delay;  for  it  will  prove  incurable  if 
allowed  to  get  beyond  an  early  stage. 

TREATMENT.— Treatment  is  but  of  little  avail  in  this  disease, 
after  it  has  become  fairly  established,  in  which  case,  neurotomy 
(p.  669)  is  the  best  palliative.  In  the  first  stages,  it  is  weU  to 
remove  the  shoe,  and  if  necessary  rasp  down  the  walls  and  heels 
so  as  to  obtain  frog  pressure.  We  may  give  a  dose  of  physic,  and 
feed  on  green  food.  If  there  be  a  running  stream  at  hand,  we 
may  make  the  horse  stand  in  it  for  a  couple  of  hours,  two  or 
three  times  a  day;  care  being  taken  that  the  part  of  the  bed  of 
the  stream  on  which  he  stands  is  soft,  and  that  he  has  soft 
ground  to  walk  upon,  both  going  from  and  returning  to  his  stable. 
Earth  can  be  used  for  bedding;  as  it  will  tend  to  keep  the  feet 
cool.  He  may  be  put  in  a  darkened  stall  by  himself,  so  as  to 
encourage  him  to  lie  down  as  much  as  possible,  which  a  horse 
that  is  affected  by  this  disease  is  usually  inclined  to  do.  If  a 
stream  be  not  of  ready  access,  buckets  of  cold  water  can  be  used 
for  him  to  stand  in.  After  a  fortnight  we  may  apply  to  the  coronet 
a  mild  biniodide  of  mercury  blister,  say,  1  to  16  of  lard.  Turning 
the  horse  out  into  a  grass  meadow  for  some  time  will  often  be  of 
benefit.     The  good  effect  of  all  this  treatment  is  transient  as  a  rule. 

PALLIATIVE  SHOEING. — ^In  confirmed  cases,  use  shoes  with 
a  broad,  flat  bearing  surface,  thickened  heels,  and  the  toes  turned 
up  on  the  ground  surface,  but  flat  on  the  foot  surface  (Fig.  71). 
With  this  form  of  shoe,  the  foot  surface  of  the  shoe  will  bear  on 
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the  sole  as  well  as  on  the  wall,  and  the  concussion  caused  by  the 
horse  striking  his  toe  into  the  ground  will  be  diminished,  as  much 
as  possible,  by  the  shock  being  distributed  over  the  broad,  rounded 
surface  of  the  toe  of  the  shoe. 

Horn  Tumour  {Keratoma) 

is  a  new  growth  of  horn  which,  according  to  Moller,  may  begin 
in  the  coronet  or  in  the  sensitive  laminae.      It  takes  up  its  position 


^^%-  71  • — Shoe  with  toe  turned  up  on  ground  surface,  but  flat  on  foot  surface. 

between  the  wall  of  the  hoof  and  the  pedal  bone,  in  which  an  exca- 
vation is  made,  in  course  of  time,  by  the  pressure  caused  by  its  pre- 
sence interfering  with  the  nutrition  of  the  bone  at  that  part.  It  is, 
as  a  rule,  found  at  the  toe,  and  is  not  always  accompanied  by  lame- 
ness. If  the  sole  be  pared,  in  a  case  of  horn  tumour  which  has 
been  formed  by  the  sensitive  laminae,  the  white  line  which  marks 
the  union  of  the  wall  and  sole  on  the  ground  surface  of  the  foot, 
will  be  found  to  curve  inwards  at  a  point  immediately  under- 
neath the  tumour;  the  reason  being  that  the  white  line  which 
in  health  marks  the  surface  of  union  between  the  wall  and  sen- 
sitive laminoe,  is,  in  a  horn  tumour,  the  inner  boundary  of  this 
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new  growth.  The  tumour,  which  is  usually  slow  in  its  course, 
may  be  accompanied  by  the  formation  of  pus,  which,  by  reaching 
the  coronet,  may  give  rise  to  a  quitter.  Mr.  Wild  M.R.C.V.S. 
("  Veterinarian,"  January,  1894)  describes  a  horn  tumour  which 
he  extracted  from  a  horse's  foot,  as  a  piece  of  dark-coloured  horn 
somewhat  resembling  a  horse's  incisor  tooth,  with  the  crown  point- 
ing downwards,  and  weighing  about  three  drachms.  It  is  in- 
structive to  note  that  the  development  of  the  teeth  closely  re- 
sembles that  of  horn,  hair  and  cuticle  (scarf-skin  or  outer  skin); 
all  being  forms  of  epidermal  growth  (p.   154). 

The  CAUSE  is  generally  injury,  as  for  instance  "  tread  "  when 
the  growth  has  begun  at  the  coronet ;  or  the  act  of  hammering  down 
clinches  of  the  nails  or  clips  of  a  shoe ;  or  puncture  of,  or  pressure 
on  the  sensitive  laminsB  by  an  ill-directed  nail. 

The  usual  SYMPTOMS  are :  lameness,  which  may  come  on  very 
gradually;  pain  on  tapping  the  part;  and  local  lieat.  Signol 
("  Aide-memoir  du  V6t6rinaire  ")  remarks  that  the  lameness  of  a 
horn  tumour  at  the  toe  is  similar  to  that  of  chronic  laminitis.  I 
have  observed  in  a  horse  I  treated,  the  fact  remarked  on  by 
Moller  that  if  the  tumour  begins  at  the  coronet,  it  will  usually 
cause  the  horn  of  the  wall  which  covers  it  to  bulge  outwards. 

TREATMENT.— Cut  down  on  the  tumour  from  the  outside  of 
the  wall  of  the  hoof;  poultice  the  part  for  two  or  three  days; 
remove  the  tumour  with  a  pair  of  pincers,  aiding  the  operation 
with  the  knife;  and  treat  the  wound  antiseptically  (p.  69).  If 
the  bone  be  affected,  it  may  have  to  be  scraped  to  remove  any 
decwi  parts.  The  cavity  may  be  dressed  like  that  of  seedy-toe 
(p.  202).     Moller  states  that  the  disease  is  very  liable  to  recur. 

Wounds  and  Bruises  of  the  Coronet. 

These  injuries  generally  appear  in  the  form  of  "  tread,"  which 
is  the  term  applied  to  a  wound  inflicted  upon  the  coronet  of  one 
foot  by  the  other  fore  or  hind  foot,  as  the  case  may  be.  The 
usual  causes  of  tread  are:  weakness;  fatigue;  over-taxation  of 
strength;  and  carelessness  in  turning  the  animal,  especially  when 
he  is  in  heavy  draught,  and  when  he  has  been  shod  with  "  roughed 
shoes."  Tread  is  principally  confined  to  cart-horses.  The  more 
forward  is  the  injury  to  the  coronet,  the  greater  will  be  the 
danger  of  hurling  the  extensor  tendon  of  the  foot  and  the  joint 
formed  by  the  pedal  bone  and  the  short  pastern  bone.  We  may 
note  that  the  extensor  tendon  of  the  foot  runs  down  the  front 
of  the  pastern  and  is  inserted  on  the  upper  and  front  portion 
(pyramidal  process)  of  the  pedal  bone  (Figs.  5,  7  and  70). 
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TREATMENT.— If  the  wound  be  slight,  apply  a  little  tincture 
of  myrrh  or  arnica.  The  spirit  on  evaporating  will  leave  a  thin 
resinous  coating,  which  will  effectually  exclude  the  air.  Or  put 
on  burnt  alum,  resin  ointment,  or  a  saturated  solution  of  camphor 
or  of  iodoform  in  turpentine.  If  the  tread  be  severe,  remove  all 
loose  ends,  bathe  the  part  in  warm  water  and  apply  tannoiorm, 
creolin  (1  to  20  of  water),  or  some  other  suitable  antiseptic  (p.  67). 
If  the  wound  begins  to  suppurate,  poultice  for  a  day  or  so,  but 
do  not  continue  poulticing  so  long  as  to  lower  the  vitality  of  the 
structures.  If,  after  this,  the  sore  does  not  assume  a  healthy  ap- 
pearance, apply  a  fly  blister  round  its  edges  to  stimulate  the  part 
to  healthy  action,  luid  continue  to  treat  antisepticaJly.  The 
blister  may  be  repeated.  A  neglected  tread  is  very  apt  to  run 
into  a  quitter. 


Prioks  in  Shoeing 

are  caused  by  nails  actually  penetrating  the  sensitive  parts,  or 
by  their  being  driven  too  "  close."  Pain  and  lameness  may  be- 
come manifest  immediately  after  the  accident,  or  may  not  appear 
until  next  day,  or  even  for  a  fortniglit  or  longer,  during  which 
interval  pus  (matter)  forms.  It  may  happen  that  while  a  nail 
is  being  driven,  it  may  split  into  two  branches,  one  penetrating 
the  sensitive  structures,  the  other  passing  through  the  wall  in 
the  usual  manner.  This  accident,  wliich  was  not  uncommon  when 
nails  were  hand-made,  hardly  ever  occurs  with  good  machine-made 
nails.  It  is  probable  that  pricks  in  shoeing  are  most  frequently 
caused  by  the  point  of  a  nail  which,  in  the  act  of  being  driven, 
comes  in  contact  with  the  concealed  portion  of  an  old  broken 
nail.  Hence,  before  putting  on  a  shoe,  all  good  shoeing  smiths 
are  most  careful  to  see  that  no  "  stubs  "  of  this  kind  are  in  the 
wall  of  the  hoof.  The  injury  done  by  "  drawn  nails  "  is  generally 
more  serious,  and  always  more  difficult  of  detection  and  treatment 
than  when  the  offending  nail  has  been  left  in.  A  "  drawn  nail  "  is 
the  term  used  to  denote  a  nail  which,  in  the  first  instance,  has  been 
driven  in  a  wrong  direction,  and  then  removed.  As  a  shoeing 
smith  who  pricks  a  horse  is  almost  always  held  in  a  court  oi 
law  to  be  liable  for  any  damage  therefrom  ensuing,  notwith- 
standing proof  of  the  exercise  of  all  reasonable  care  and  skill ;  we 
may  take  for  granted  that  the  man  who  inflicted  the  injury,  whether 
carelessly  or  by  pure  accident,  is  not  the  best  person  to  conduct 
the  practical  investigation  of  the  hurt  foot.  It  is  evident  that  the 
thicker  and  broader  a  nail  is  towards  its  pointed  end,  the  more 
liable  it  will  be  to  lame  a  horse,  if  driven  close,  and  as  a  nail,  when 
in  use,  is  apt  to  break  only  at  a  point  close  to  its  entrance  into 
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the  wall  of  the  hoof;  we  may  conclude  that  the  thin  end  should 
have  no  more  substance  than  is  necessary  to  afford  its  clinch,  a 
secure  hold.  The  happy  medium  between  undue  substance  and 
undesirable  weakness  is  attained,  as  a  rule,  only  by  machine-made 
nails  of  a  good  pattern.  Some  horses  are  especially  liable  to  get 
pricked  on  accoumt  of  the  walls  of  their  hoofs  being  abnormally 
thin.  Others  are  equally  or  even  more  apt  to  suffer  from  this 
injury  by  reason  of  unsteadiness  while  being  shod.  As  the  wall  of 
the  hoof  diminishes  in  thiokness  from  th^  toe  to  the  heels,  and  as 
it  is  thinner  on  the  inside  of  the  foot  than  on  the  outside  (Fig.  72) ; 
the  nearer  to  the  heel  a  nail  is  driven,  the  greater  the  danger  of 
pricking  the  horse;  and  a  horse  is  more  apt  to  get  pricked  oa 
the  inside  heels  or  quarter  than  on  the  outside. 

Horses  which  have  "  worn "  fore  legs  sometimes  go  lame  soon 
after  being  shod,  on  account  of  their  heels  having  been  unduly 
cut  down,  and  increased  strain  being,  thereby,  thrown  on  the 
ligaments  and  flexor  tendons  of  the  legs.  This  form  of  lameness 
may  easily  be  mistaken  for  that  arising  from  a  prick  in  shoeing. 

MODE  OF  DETERMINING  THE  SEAT  AND  EXTENT  OF 
THE  INJURY. — ^If  the  horse,  on  the  nail  being  driven,  flinches 
evidently  from  pain,  and  thereupon  goes  lame,  we  may  conclude 
that  he  has  been  pricked;  especially,  if  the  point  of  the  nail  has 
not  come  out,  or  has  appeared  high  up  on  the  wall;  or  if  we 
have  had  reason  to  suppose,  from  the  dull  sound  of  the  hammer, 
that  the  nail  has  penetrated  the  quick.  The  appearance  of  blood, 
on  a  nail  being  withdrawn,  will  also  be  clear  proof  of  this  accident 
having  occurred.  If  lameness  be  observed  after  the  nails  have 
been  driven,  we  should  first  of  all  see  if  any  of  them  have  been 
driven  "  higher "  or  "  coarser "  than  the  others,  due  allowance 
being  made  for  their  position  as  regards  their  respective  distances 
from  the  heels,  at  which  part,  the  wall  is  thinner  and  more  up- 
right than  at  the  quarters,  or  toes.  As  advised  by  Solleysel,  we  may 
then  take  up  the  lame  foot,  and  tap  lightly  with  the  hammer 
round  the  opposite  one,  to  see  that  the  horse  does  not 
flinch  from  "fidgetiness.''  Having  ascertained  how  he  "stands" 
this  being  done,  w^  should  put  down  the  lame  foot,  take  up  the 
sound  one,  and  tap  with  the  hammer  on  each  of  the  clinches  of 
l^e  nails  of  the  injured  hoof,  and  also  on  the  wall  below  the 
clinches,  in  order  to  ascertain  the  seat  of  pain.  If  any  doubt 
remains,  we  should  take  up  the  lame  foot,  and  try  to  find  out 
the  tender  spot  by  pinching  round  the  crust  with  a  pair  of  pincers, 
one  claw  resting  against  the  sole  within  the  inner  edge  of  the 
shoe,  while  the  other  presses  against  the  wall.  This  latter 
operation  may  be  repeated  when  the  shoe  is  off.     On  removing 
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the  shoe,  the  nail  or  nails  which  are  near  the  suspected  spot 
should  be  examined,  and  if  the  injury  is  of  some  days'  standing, 
we  may  detect  the  offending  nail  by  observing  that  it  is  wet, 
which  fact  will. indicate  the  formation  of  matter;  or  by  noticing 
the  existence  of  a  stain  round  the  nail-hole  on  the  ground  surface 
of  the  horn  after  the  sole  has  been  pared.  On  withdrawing 
a  nail,  such  a  flow  of  matter  may  take  place  that  no  doubt  can 


Fig.  72. — Horizontal  section  through  near  fore  hoof ;  showing  that  the 
wall  is  narrower  on  the  inside  than  on  the  outside  of  the  hoof. 


exist  as  to  the  cause  of  lameness.  If  the  puncture  be  quite  recent, 
it  is  possible  that  no  fluid  may  have  escaped  into  the  hole  made 
by  the  nail.  The  presence  of  heat  in  the  hoof  at  any  particular 
apot  will  also  aid  us  in  our  search.  Having  fixed  on  the  puncture, 
we  should  endeavour  to  pare  it  out;  for  if  this  be  not  done,  a 
quittor  will  probably  be  the  result,  owing  to  the  matter  which 
forms,  not  being  able  to  find  vent,  except  at  the  coronet.  The 
usual  manner  in  which  the  excavation  is  made,  is   to    pare    out 
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the  puncture  with  a  fine  searcher  from  the  ground  surface,  taking 
care  to  keep  away  from  the  sensitive  parts  so  as  to  avoid  injuring 
them;  for  if  they  bleed,  it  will  be  almost  impossible  to  follow 
up  the  course  which  the  nail  took.  When  the  point  of  the 
offending  nail,  however,  has  come  out  through  the  wall,  I  prefer 
cutting,  with  the  searcher,  from  the  outside,  straight  down  on 
the  passage  which  the  nail  has  made,  than  to  excavate  it  from 
the  ground  surface;  for,  by  the  former  plan,  there  is  a  minimum 
of  horn  removed;  the  risk  of  getting  too  close  to  the  sensitive 
structures  is  avoided;  and  the  injured  part  is  left  exposed  for 
the  application  of  suitable  remedies:  conditions  which  are  not 
obtained  by  the  latter  method.  We  can  cut  down  on  the  nail 
before  removing  the  shoe;  but  if  the  nail  has  been  pulled  out, 
a  piece  of  wire  or  a  thin  nail  may  be  passed  through  the  hole  to 
act  as  a  guide.  In  deciding  which  of  these  two  methods  it  is  best 
to  adopt,  the  temporary  question  of  appearance  must  be  taken 
into  consideration. 

Peuch  and  Toussaint  remark  that  the  colour  of  the  pus  (matter) 
found  in  the  puncture  may  be  black,  yellow,  yellowish-red,  or 
purple.  The  black  colour  indicates  that  the  wound  is  only  super- 
ficial, in  which  case,  when  vent  has  been  given  to  the  matter,  the 
pain  resulting  from  the  compression  on  the  sensitive  parts,  will 
disappear;  and  that  recovery  may  soon  be  expected.  The  yellow, 
or  yellowish-red  colour  points  to  a  more  serious  injury.  But  if 
the  discharge  is  of  a  purple  colour  and  putrid  smell,  we  may  con- 
clude that  death  of  some  of  the  soft  parts  and  of  a  portion  of  the 
pedal  bone  has  commenced,  and  that  there  is  probably,  also, 
fracture  of  the  pedal  bone.  The  presence  of  a  portion  of  dead 
bone  in  the  part  may  be  known  from  the  fact  of  the  disoharge 
tingeing  a  silver  probe  black,  by  the  formation  of  sulphide  of 
silver.  Our  surmise  as  to  the  existence  of  some  very  serious  in- 
jury within  the  foot,  will  be  placed  beyond  all  doubt,  if,  after  the 
puncture  has  been  pared  out  and  vent  given  to  the  matter,  the 
animal  still  continues  to  suffer  great  pain. 

TREATMENT. — -If  the  lameness  is  slight,  we  may  conclude  that 
it  is  due  only  to  the  nail  having  been  drtVen  too  "close,"  in 
which  case  the  shoe  should  be  removed;  the  nail-hole  filled  with 
an  antiseptic,  such  as  turpentine;  and  the  horse  rested  for  three 
or  four  days,  for  the  lameness  to  pass  off.  If  the  lameness  con- 
tinues, or  if,  in  the  first  instance,  it  is  in  an  aggravated  form,  we 
should  open  out  the  puncture  in  the  manner  already  described,  and 
should  apply  some  suitable  antiseptic,  such  as  turpentine.  Or 
we  might  place  the  foot  in  a  solution  of  1^  oz.  of  Jeyes'  Fluid 
(creolin  or  carbolic  acid),  or  2  oz.  of  sulphate  of  copper,   to  a 
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quart  of  water.  The  liorse  can  staiid  in  this  for  from  half  an 
hour  to  an  hour.  These  baths,  which  are  very  highly  spoken 
of,  may  be  continued  for  several  days.  In  these  cases,  our 
treatment  should  naturally  be  based  on  drainage  and  disinfection 
carried  out  as  completely  as  possible.  If  the  inflamed  sensitive 
tissues  bulge  out  into  the  excavated  cavity,  they  should  not  be 
cauterised;  for  they  will  regain  their  proper  size  when  the  in- 
flammation subsides.  For  treatment  of  fracture  of  the  pedal  bone, 
see  page  305. 

For  constitutional  treatment,  if  the  pain  be  great,  give  IJ  pint 
of  linseed  oil,  as  a  drench,  and  f  oz.  of  nitre,  daily,  in  the  drinking 
water.  The  animal  should  be  kept  on  laxative  food.  If  the  pain 
continues  to  be  excessive,  give  J  oz.  of  chloral  hydrate  in  a  pint 
of  water,  as  a  drench. 

RESULTS. — ^In  case  of  puncture  which  involves  the  pedal  bone, 
death  from  the  consequent  pain  and  inflammation  may  not  im- 
probably ensue,  unless  the  part  be  well  and  promptly  opened  out. 
If  this  be  not  done,  even  a  slight  prick  of  the  sensitive  tissues, 
followed  by  suppuration,  will  be  likely  to  give  rise  to  quitter. 

Wounds  of  the  Sole  and  Frog 

are  occasioned  by  "  gathered  "  nails,  pieces  of  broken  glass,  stumps 
of  wood,  sharp  stones,  etc. 

It  often  happens  tbat  when  the  offending  substance  has  wounded 
the  foot  by  penetrating  the  cleft  of  the  frog,  an  inexperienced 
observer  will  imagine  that  the  tendons  or  ligaments  have  been 
sprained,  on  account  of  the  effects  of  the  inflammation  extending 
up  the  leg.  This  swelling  requires  no  treatment;  for  it  will 
subside  as  the  inflammation  in  the  foot  abates. 

The  frog,  owing  to  its  greater  softness,  is  more  vulnerable  than 
the  sole.  The  most  dangerous  part  for  a  puncture  proceeding 
upwards  from  the  ground  surface  of  the  foot,  is  the  region  of 
the  navicular  bone,  which  lies  directly  above  the  centre  of  the 
frog.  The  navicular  bone  makes  a  joint  with  the  pedal  bone 
and  short  pastern  bone  (Fig.  70),  and  forms  a  pulley  for  the  per- 
forans  tendon,  between  which  and  Hhe  navicular  bone,  a  synovial 
bursa  is  placed  for  lubricating  purposes.  Hence  a  puncture  in 
this  part  may  wound  the  perforans  tendon,  the  bursa,  the  navi- 
cular bone,  and  the  joint,  and  may  extend  even  further  up. 
Wounds  towards  the  point  of  the  frog  may  cause  fracture  or 
chipping  of  the  pedal  bone.  Even  without  involvement  of  bone 
or  tendon,  very  severe  inflammation  may  occur  by  puncture  of  the 
deep-seated  sensitive  tissues  of  the  frog  (plantar  cushion,  Fig.  70) 
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from  thd  pus  (matter),  which  can  hardly  fail  to  form,  not  obtain- 
ing an  efficient  exit.  In  all  these  serious  cases,  there  will  be  great 
pain  and  high  fever.  If  the  navicular  bursa  or  joint  be  opened, 
there  will  be  a  discharge  of  synovia,  tinged  with  blood,  which 
discharge  will  soon  become  dark  and  stinking. 

Tetanus  (p.  527)  is  not  an  unfrequent  result  of  wounds  of  the 
sole  and  frog,  which  consequently  should  be  treated  antiseptically, 
so  as  to  destroy,  or,  at  least,  to  prevent  the  development  of  any 
of  the  microbes  of  this  disease  that  may  be  present. 

TREATMENT. — Remove  any  foreign  bodies;  and  treat  as  for 
"Prioks  in  Shoeing"  (p.  218).  My  readers  will  find  in  MoUer's 
"Veterinary  Surgery"  a  very  able  description  oi  the  operation 
necessary  when  the  perforans  tendon  has  become  diseased  from 
puncture. 

PREVENTIVE  MEASURES.— On  no  account  thin  the  sole  or 
pare  the  frog,  except  to  remove  loose  or  undermined  parts ;  and 
allow  the  foot  to  retain  its  natural  protection.  Do  not  use  "  stop- 
pings," which  will  make  the  sole  and  frog  soft  and  spongy. 

Corns. 

DEFINITION. — ^A  corn  is  a  bruise  of  the  membrane  which  se- 
cretes the  homy  sole  and  which  covers  the  ground  surface  of  the 
pedal  bone. 

NATURE. — ^That  portion  of  the  sole  which  lies  in  the  angle 
formed  by  the  wall  and  bars,  and  which  is  called  the  ''seat  of 
com"  (Fig  73),  is  the  spot  which  is  peculiarly  liable  to  this 
injury,  because  the  sole  is  thinnest  there;  the  horse,  in  all  his 
paces,  places  his  heel  first  on  the  ground;  and  the  sensitive  sole 
is  apt  to  be  pressed  upon  at  that  part,  by  the  horn  of  the  wall,  in 
the  event  of  the  heels  being  allowed  to  grow  too  long,  especially 
if  the  bars  have  been  cut  away. 

LIABILITY. — ^The  chief  predisposing  causes  of  corns  are  weak 
heels  and  flat  soles;  fast  work  on  hard  ground;  and  bad  shoe- 
ing. 

POSITION. — Although  corns  occiu-  frequently  in  the  fore  feet, 
they  are  rarely  found  in  the  hind  ones;  the  reasons  being  that 
the  latter  are  far  less  exposed  to  concussion  than  the  former; 
their  soles  are,  naturally,  more  arched,  and,  consequently,  are 
less  exposed   to  injury;    the  heels  are  stronger,   and  as  a  rule 
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are  not  lowered  so  muoh  in  shoeing  as  the  heels  of  the  fore 
feet.  The  fact  that  corns  occur  much  more  frequently  on  the 
mner  heel,  than  on  the  outer,  is  usually  accounted  for  hj  the 
supposition  that  more  weight  is  thrown  on  the  inner  than  on  the 
outer  side  of  the  foot;  but  the  general  custom  of  shoeing  horses 
very  "  close  "  on  the  inside  heel,  is,  I  think,  much  more  to  blame. 
This  liability  may  also  be  influenced  by  the  more  perpendicular 
position  of  the  wall  of  the  inside  of  the  hoof,  and  by  the  fact 
that  the  wall  of  that  side  of  the  foot  is  weaker  than  ^at  of  the 
outer  side. 

CAUSES  AND  PREVENTION.— The  chief  cause  is  a  faulty 
^stem  of  shoeing,  by  which  pressure  becomes  applied  to   the 
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Fig  73. — Ground  surface  of  horse's  foot. 


"seat  of  com."  The  common  and  pernicious  practice  of  cutting 
away  the  bars,  undoubtedly,  disposes  the  foot  to  contract  this 
ailment;  for  the  wall  at  the  heels,  when  it  loses  the  support 
afforded  by  the  bars,  is  apt  to  bend  inwards  and  to  press  on 
the  seat  of  com.  It  sometimes  happens  that,  when  ''  preparing '' 
the  foot,  the  smith  rasps  down  the  wall  at  the  heels  without  also 
reducing  the  horn  over  the  seat  of  com,  which  then  bears  the 
greater  part  of  the  pressure,  with  the  natural  result  of  this  injury. 
Again,  when  the  heels  of  the  shoe  are  '' sprung,''  that  is,  when 
a  space  is  left  between  them  and  the  horny  heels,  grit  and 
particles  of  stone  are  apt  to  work  in  between  the  web  of  the 
shoe  and  the  "  seat  of  corn,"  and,  consequently,  to  hurt  the  latter 
on  account  of  its  being  constantly  hammered  upon  by  the  former, 
whenever  the  animal  moves. 

The  principal  manner,  however,  in  which  horses  get  corns  from 
shoeing,  is  undoubtedly  the  practice  adopted  with  hunters  and 
other  saddle-horses,  of  having  the  shoes  on  the  fore  feet  short 
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at  the  heels,  and  of  making  the  outward  edge  of  the  inner 
heel  of  the  shoe  to  coincide  with  the  outward  edge  of  the  wall 
of  the  hoof  at  that  part,  or  even  "  set "  slightly  inside  it.  Here, 
although  the  position  of  the  shoe  is  perfect  for  the  time  being ;  it 
does  not  allow  for  the  continued  opening  out  and  lengthening 
which  the  heels  undergo  during  the  downward  growth  of  the 
hoof.  Consequently,  when  a  shoe  is  applied  in  this  way,  and  is 
allowed  to  a*emain  on,  say,  for  six  weeks,  the  heels  of  the  shoe, 
instead  of  exactly  covering  those  of  the  foot,  will  be  found  to  be 
a  little  within  their  outer  margin  and  somewhat  in  front  of  their 
rearmost  point.  As  the  horn  of  the  ground  surface  of  the  foot  is 
hardest  on  the  outside  and  at  the  extreme  end  of  the  heels; 
the  heel  of  the  shoe  in  the  case  just  described,  will,  as  a  rule,  be 
more  or  less  embedded  in  the  comparatively  soft  horn  invaded  by 
it,  with  the  probability  of  a  corn  being  formed.  As  regards  keep 
ing  the  heels  of  the  shoes  of  the  fore  feet  short,  those  of  us  who 
ride  or  own  'cross-country  horses,  are  impaled  on  the  horns  of  a 
dilemma:  one  being  the  risk  of  a  corn;  the  other,  that  of  the 
shoe  being  pulled  off  by  the  hind  foot,  especially,  when  jumping 
and  even  galloping  on  heavy  ground.  As  the  latter  danger  admits 
of  no  escape;  we  must  face  the  former,  which  we  can  prevent  by 
frequent  shoeing,  say,  at  least  once  a  month.  As  a  horse  does 
not  brush  with  the  heel  of  a  foot,  but  with  its  quarter;  I  would 
advise  that  when  a  horse  is  shod,  the  outer  edge  of  the  inner  heel 
of  the  shoe  of  a  fore  foot  should  be  fitted  so  as  to  slightly  project 
outside  the  wall.  When  shoes  are  kept  on  an  inordinately  long 
time,  the  web  of  the  shoe,  generally  at  the  toe,  may  become  so 
thin,  as  to  cause  the  shoe  to  get  out  of  shape  and  press  on  the 
spot  which  is  most  liable  to  corn. 

The  use  of  calkins  may  cause  corns  by  localising,  on  the  heels, 
the  effects  of  concussion  with  the  ground.  In  some  rare  cases, 
corns  are  produced  by  the  horse  treading  on  a  stone  or  other 
hard  body,  which  is  a  result  that  will  very  seldom  occur  if  the 
solo  be  not  "  thinned."  When  the  ground  surface  of  the  foot 
has  been  reduced  too  much,  the  sole  may  become  bruised  at  any 
part  pressed  upon  by  the  web  of  the  shoe,  especially,  if  the  animal 
is  worked  at  a  fast  pace  and  on  hard  ground.  As  previously  men- 
tioned, some  horses  have  such  weak  feet  that  it  is  almost  impossible 
to  prevent  them  getting  corns  by  any  system  of  shoeing ;  for  in  their 
case,  the  concussion  produced  by  the  iron  on  the  wall  of  the 
hoof  at  the  heels,  appears,  when  the  animal  is  worked  on  hard 
ground,  sufficient  to  set  up  an  irritable  state  in  the  seat  of  corn, 
which  condition  will  be  manifested  by  more  or  less  lameness, 
even  when  the  characteristic  red  mark  in  the  horn  is  not  present. 

Narrow-heeled  shoes  which  rest  only  on  the  wall  at  the  heels. 
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although  recommended  by  some  for  the  prevention  of  corns,  are 
not,  as  far  as  I  have  seen,  efficient  for  that  purpose;  for,  by 
taking  off  the  pressure  on  the  bars,  they  throw  too  much  weight 
on  the  wall,  and  hence  are  liable  to  set  up  irritation  in  the  sensi- 
tive sole  at  the  angle  between  the  wall  and  the  bars.  If  an 
ordinary  shoe  is  used,  the  web  of  the  shoe  at  the  heels  should  be 
broad,  so  that  the  concussion  received  from  the  ground  may  be 
distributed  over  a  large  surface.  In  all  cases,  the  bars  should  be 
preserved  intact.  If  the  animal  is  peculiarly  liable  to  corns, 
the  seat  of  corn  may  be  slightly  eased  off.  Horses  which  go  bare- 
foot, or  which  are  shod  with  tips,  hardly  ever  get  corns. 

As  a  preventive  measure,  the  feet  should  be  kept  dry,  and  no 
"  stoppings "  should  be  used ;  for  moisture  softens  the  sole  and 
renders  it  liable  to  injury  and  putrefaction. 

LAMENESS  RESULTING  FROM  CORNS.— Corns  do  not 
always  produce  lameness.  When  a  horse  goes  lame  from  this 
cause,  he  '^ works''  worse  and  worse.  If,  however,  he  gets  a  rest 
for  a  day  or  two,  the  lameness  may  disappear  for  the  time  being. 

When  a  horse  suffers  from  a  com,  he  may  "  point."  If  both 
fore  feet  are  affected,  he  may  show  uneasiness  by  frequently 
changing  the  position  of  his  feet. 

THE  DIFFERENT  DEGREES  OF  CORNS.— (1)  The  simplest 
form  of  com,  according  to  H.  Bouley,  is  when  the  sensitive  sole, 
immediately  above  the  seat  of  corn,  is  in  such  an  irritable  state 
from  pressure  or  concussion,  that  the  horse,  goes  lame ;  although, 
on  paring  out  the  part,  no  alteration  in  the  colour  of  the  horn 
can  be  perceived;  increased  sensibility  being  the  only  symptom. 
(2)  In  the  next  degree  of  corn,  some  of  the  small  blood-vessels 
of  the  sensitive  sole  become  ruptured,  and,  consequently,  blood 
escapes  from  them  into  the  rudimentary  horn  which  has  been 
newly  secreted,  and  which,  on  becoming  pushed  downwards  by 
the  continued  formation  of  new  horn,  dries  and  hardens,  while 
still  retaining  the  characteristic  stain  from  the  blood.  If  on 
paring  out  the  oom,  the  discolouration  appears  only  on  the  surface, 
we  may  conclude,  provided  the  animal  goes  sound,  that  the  injury 
is  of  a  passing  character;  if  only  close  to  the  quick,  that  it  was 
recently  inflicted;  if  the  stained  horn  is  in  layers  with  unaltered 
horn  between  them,  that  it  was  repeated  on  different  occasions; 
and,  if  the  whole  of  the  horn  down  to  the  quick  be  discoloured, 
that  the  source  of  irritation  was  of  a  continued  nature.  (3)  When 
the  inflammation  has  been  so  severe  as  to  set  up  a  certain  amount 
of  ipflammation  short  of  suppuration  taking  place,  a  watery 
exudation  filters  through  the  horn  below  the  injured  spot,  render- 
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ing  it  wet,  especially,  close  to  the  sensitive  sole,  and  tingeing  the 
neighbouring  horn  with  a  more  or  less  yellow  colour.  (4)  The 
most  serious  form  of  corns  is  when  suppuration  (the  formation  of 
pus)  takes  place ;  for,  in  this  case,  unless  the  part  be  opened  out,  the 
constantly  increasing  matter  will  force  its  way  up  to  the  coronet, 
as  that  will  be  in  the  direction  of  the  line  of  least  resistance,  and 
will,  consequently,  produce  a  quitter.  It  may,  also,  cause  disease 
of  the  lateral  cartilages,  or  even  of  the  pedal  bone.  Such 
complications  may  be  so  grave  as  to  threaten  the  life  of  the 
animal. 

GRAVITY  OF  CORNS.— Owing  to  their  tendency  to  persist  and 
recur,  corns  are  a  serious  form  of  unsoundness,  especially  when 
the  feet  are  predisposed  to  this  ailment^  by  their  conformation. 


Fig-  74* — Three-quarter  shoe. 

TREATMENT.— Remove  the  shoe.  Pare  out  the  seat  of  com  to 
see  if  there  be  any  suppuration;  but  do  not  remove  more  horn 
than  is  necessary  for  this  object;  because  it  would  be  injudicious 
to  deprive  the  sensitive  sole  of  its  natural  protection  without  good 
reason  for  doing  so.  If  matter  has  formed,  free  vent  should  be 
given  to  it,  and  the  foot  should  be  poulticed  for  two  or  three  days. 
The  part  may  be  stimulated  by  the  application  of  oil  of  turpentine. 
If  a  suppurating  corn  does  not  readily  heal,  pass  a  red-hot  iron 
into  it  and  freely  burn  the  diseased  parts.  If  the  discharge  has 
a  stinking  smell,  we  may  conclude  that  the  pedal  bone  or  lateral 
cartilages  are  involved;  in  which  case,  the  part  should  be  opened 
out,  the  diseased  portions  removed,  and  the  wound  antiseptically 
(p.  67,  et  seq.)  attended  to.  If  quitter  be  present,  it  should  be 
specially  treated.  After  an  ordinary  com  has  been  examined,  it 
is  well  to  apply  a  three-quarter  shoe  (Fig.  74),  or  a  bar  shoe  of 
the  form  shown  in  Fig  52  (p.  177),  if  the  frog  is  strong  enough 
to  bear  the  pressure,  so  that  all  weight  may  be  taken  off  the  foot 
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near  the  seat  of  the  corn;  for  no  matter  how  carefully  the  shoe 
ia  applied,  the  injured  part  will  be  jarred  if  the  otherwise  un- 
supported web  rests  on  any  part  of  the  bar  or  wall  near  the  com. 
In  my  own  practice,  I  always  use  a  three-quarter  shoe  for  an 
ordinary  com,  and,  as  a  great  mle,  find,  even  when  the  animal 


Fig.  75. — Bar-shoe  for  foot  with  corns  on  both  sides. 

has  been  decidedly  lame  from  the  com,  that  he  will  go  "  level " 
next  day,  if  not  immediately  after  the  three-quarter  shoe  has 
been  put  on,  and  will  need  no  further  treatment  beyond  allowing 
the  corn  to  grow  down,  and  keeping  pressure  off  the  part. 

The  bar  shoe  shown  in  Fig.  75,  is  excellent  for  a  case  in  which 
there  is  a  com  both  on  the  inside  and  on  the  outside  of  the  foot. 


15 
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Quittor  {Fistula  at  the  Coronet). 

DEFINITION,  NATURE,  AND  SYMPTOMS.— A  quittor  is  au 
abscess  consisting  of  one  or  more  canals  ivhich  open  or  tend  to  open 
at  the  coronet  and  which  extend  between  the  wall  of  the  hoof  and 
pedal  bone.  It  appears  as  a  hard,  hot,  and  painful  swelling  on  the 
coronet,  when  that  part  is  the  seat  of  the  exciting  injury.  If  the 
cause  has  been  a  prick  or  suppurating  corn,  it  will  generally  first 
show  its  presence  by  a  moist  condition  of  the  skin  of  that  part  of 
the  coronet  through  which  it  seeks  an  opening.  As  a  rule,  a 
quittor  suppurates  slowly,  and  is  more  painful  during  its  early 
than  its  later  stages.  Its  healing  is  often  delayed  by  the  presence 
in  it  of  a  diseased  portion  of  the  lateral  cartilage  of  that  side,  of 
diseased  or  dead  bone,  or  of  dead  fibrous  tissue ;  and  by  the  walls 
of  the  sinus,  frpln  their  proximity  to  horn-secreting  membranes, 
becoming  hardened,  in  which  case  they  will  have  to  be  destroyed 
by  caustics  or  the  hot  iron. 

VARIETIES  AND  CAUSES.— We  may  have  quitters  originating 
from  (1)  injury  of  the  coronet,  as  from  "  treads,"  blows,  frostbite, 
or  aggravated  sandcrack;  from  (2)  injury  of  the  sensitive  sole,  as 
in  suppurating  corns,  in  which  the  pus  follows  the  line  of  least 
resistance  to  the  coronet;  and  from  (3)  hurt  inflicted  on  sensitive 
structures  between  the  sole  and  the  coronet,  as  in  pricks  in  shoe- 
ing. When  the  coro'net  has  been  the  seat  of  injury  in  the  furst 
instance,  the  resulting  pus  lodges  behind  the  wall  of  the  hoof, 
corrodes  (p.  15)  the  soft  structures  with  which  it  comes  in  contact, 
and  gravitating  downwards  on  being  pressed  either  forwards  or 
backwards,  gradually  burrows  one  or  more  fistulse  or  canals  inside 
the  wall  of  the  hoof.  Quitters  are  principally  confined  to  heavy 
draught  horses;  as  these  animals,  from  the  nature  of  their  shoe- 
ing and  work,  are  much  more  liable  to  injuries  which  produce  this 
aflFection  than  are  those  of  lighter  breeds.  Owing  to  wounds 
inflicted  by  the  sharp  calkins  which  are  used  during  frosty  weather, 
quittor  is  most  common  in  winter. 

TREATMENT. — The  principles  governing  the  treatment  of  a 
quittor  are  those  which  are  applicable  to  an  abscess  (p.  79) ;  always 
remembering  that  any  dead  or  diseased  structures  existing  in  it, 
should  be  removed  without  delay.  If  the  tumour  on  the  coronet 
has  not  "  come  to  a  head,"  we  may  stimulate  it  by  rubbing  into  it 
an  ointment  composed  of  1  part  of  biniodide  of  morcury  to  4 
parts  of  lard.  In  case  of  a  deep  quittor,  it  saves  time  and  secures 
drainage,   to  convert  the  sinus  into  an  open  wound  by  cutting 
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down,  from  the  outside  of  the  wall  of  the  hoof,  on  the  inflamed 
parts,  so  as  to  expose  them  to  view,  in  order  that  wo  may,  by 
means  of  antiseptic  dressings,  induce  them  to  heal  quickly. 
Having  cast  the  animal  and  put  him  imder  chloroform,  we  should 
cut  a  vertical  opening,  through  the  hoof,  just  below  the  quittor, 
from  the  coronet  to  the  ground  surface  of  the  foot,  with  a  special 
saw  or  drawing  knife  (p.  180);  and  open  up  the  sinus  through  the 


Fig.  76.  —Moment  at  which  clicking  takes  place. 

division  in  the  hoof,  by  means  of  a  scalpel  or  probe-pointed  bis- 
toury, while  cutting  outwards.  We  should  then  syringe  out  the 
abscess  with  an  antiseptic  solution  (67),  and  treat  it  antiseptically. 
If  the  lateral  cartilage  is  diseased,  it  is  as  a  rule  best  to  remove 
it  entirely.  This  is  a  serious  operation  which  I  need  not  describe 
here.  When  a  cartilage  is  diseased  or  dead,  it  will  be  of  a  pale 
pea  green  or  sulphur  yellow  colour,  instead  of  the  white  of  health. 
The  subsequent  treatment  will  be  that  of  an  abscess  (p.  79). 
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Forcing  or  Clioking. 

As  this  habit  Bometimes  causes  injuiy  to  the  foot,  and  as  it 
may  often  be  remedied  by  suitable  shoeing ;  it  is  not  inappropriate 
to  consider  it  from  a  veterinary  point  of  view,  and  not  merely  as 
a  riding  or  driving  vice. 

DEFINITION. — ^Forging  or  clicking  is  the  act  done  by  the  horse, 
at  the  trot,  when  he  strikes  a  fore  shoe,  or  the  ground  surface  of 
its  hoof,  with  the  hind  hoof  or  shoe  of  the  same  side  (Fig.  76). 
The  term  is  usually  applied  to  the  noise  thereby  made. 

MANNER  IN  WHICH  FORGING  TAKES  PLACE.— Generally, 
one  of  the  heels  of  the  fore  shoe  is  hit  by  the  hind  foot,  as  may  be 
proved  by  the  fact  that  in  the  majority  of  cases,  a  horse  which 
forges  will  not  be  heard  to  do  so,  if  he  be  shod  in  front  with  tips. 
Also,  when  instances  are  noted  of  the  hind  hoof  being  injured  by 
the  practice  of  this  habit,  it  will  be  found  that  the  front  of  the 
hoof,  at  some  spot  intermediate  between  the  ground  surface  and 
coronet  will  become,  more  or  less,  deeply  indented.  In  some  cases, 
the  toe  of  the  fore  shoe,  at  its  innei*  edge,  is  struck  by  the  toe  of 
the  hind  shoe. 

CAUSES. — (1)  Inability  to  lift  up  the  fore  foot  quick  enough  to 
remove  it  out  of  the  way  of  the  hind  foot.  This  may  be  due  to 
au  "  uncollected  "  method  of  trotting,  by  which  the  horse  throws 
too  much  weight  on  the  forehand,  which  he  may  do  when  going 
either  too  slow,  or  too  fast;  to  weakness;  to  fatigue;  or  to  ill- 
regulated  shoeing.  Conformation  has  a  strong  influence  on  the 
liability  of  a  trotter  to  forge  or  over-feach;  the  animals  which 
are  most  addicted  to  these  forms  of  interfering  being  short  in 
the  body  as  compared  to  their  length  of  limb,  and  higher  over  the 
croup  than  at  the  withers.  In  fact  many  of  the  best  American 
trotters  are  so  liable  to  strike  their  fore  feet  with  their  hind  ones, 
that  they  cannot  be  worked  at  fast  paces  without  wearing  boots 
whicli  are  specially  designed  for  the  prevention  of  such  injuries. 
(2)  A  vicious  habit  acquired  by  the  horse,  who  appears  to  obtain 
amusement  from  hearing  the  "  click,  click  "  of  his  feet. 

REMEDIES. — (1)  Preserve  the  proper  slope  of  the  fore  feet, 
by  lowering  the  toes,  or  raising  the  heels,  as  the  case  may  require. 
This  slope  should,  with  ordinary  shaped  feet,  be  about  50^. 
(2)  Use  tips.  (3)  If  the  horse  hits  the  toe  of  the  fore  shoes,  the  use 
of  concave  shoes  will  often  stop  the  objectionable  noise.     (4)  Have 
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the  horse  properly  broken,  and  ride  or  drive  him,  so  that  he  may 
trot  in  a  collected  and  well-balanced  manner.  (5)  If  the  forging 
be  from  weakness,  attend  to  his  general  health.  (6)  If  it  occurs 
only  wiien  the  animal  is  tired,  the  remedy  is  obvious.  (7)  Many 
American  trotting  authorities  recommend  for  preventing  forging 
and  over-reaching  at  the  trot,  the  employment  of  heavier  shoes  in 
front  than  behind;  the  respective  weights  being,  say,  14oz.  and  6oz. 
for  each  shoe.  The  use  of  heavy  shoes  will  improve  the  action  in 
front,  and  may  be  discontinued  after  it  has  affected  its  purpose. 
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CHAPTER  XI. 

DiSBASBS    OF   BONB,   JoiNTS,    AND    CARTILAaB. 

UKNERAL  llEMABKB — SPLINTS — ^ENLARGEMENT  OF  THE  SPLINT  BONES—SOIIB 
SHINS— BINGBONE — ^BONB  SPAVIN — OSTEOPOROSIS — CRICKETS— RHEUMATOID 
JOINT  DISEASE — STIFF  JOINTS  AND  KNT7CKLING  OVER — ^SIDE  BONES. 

General  Remarks. 

Inflammation  of  bone  follows  the  same  course  as  iDflamnation  in  other 
tissues,  allowing  for  difference  in  structure.  It  mav  originate,  as  far  as  I  can 
see :  (1)  from  irritation  due  to  the  tearing  away  of  the  points  of  attachment 
of  the  bone  with  tendon  or  ligament  inserted  on  it ;  (2)  n'om  direct  injury,  as 
from  blows ;  (3)  from  indirect  injury,  as  from  concussion ;  (4)  from  com- 
pressjion  ;  (5)  from  changes  brought  on  by  chill,  which  changes  are  generally 
ascribed  to  rheumatism ;  and  (6)  from  infect'.on.  Goubaux  and  Barrier  state 
that  "  it  is  important  to  remember  that  tumours  of  bones  which  are  the  results 
of  *  work,'  appear  only  at  the  points  of  insertion  of  the  great  articular  liga- 
ments; because  it  is  at  these  particular  points  that  strain  and  distension 
impressed  on  the  part,  spreads  to  the  periosteum  and  rets  up  inflammation  in 
it.  The  irritation  extends  gradually  and  soon  finishes  by  invading  ail  the 
bony  surfaces  which  are  covered  by  these  ligaments."  This  explanation, 
though  undoubtedly  correct  in  accounting  for  the  occurrence  of  splint,  jarde, 
ringbone,  and  probably  curb,  does  not  furnish  us  with  the  caure  of  sore  shins, 
navicular  disease  and  bony  tumours  (enlargements)  due  to  blows ;  for  the 
inflammation  in  these  cases  does  not  necessarily  originate  at  the  points  of 
insertion  of  the  ligaments  of  joints. 

We  may  have  tne  formation  of  pus  on  the  outside  or  inside  surface  of  the 
periosteum  (the  membrane  which  covers  a  bone),  or  in  the  substance  of  the 
bone.  When  the  suppuration  is  on  the  outside  of  the  periosteum,  the  tissues 
which  cover  the  periosteum  will  be  swollen  and  the  pus  will  be  watery  and 
more  or  less  tinged  with  blood.  If  it  be  beneath  that  membrane,  the  pus  may 
force  the  thickened  and  inflamed  periosteum  away  from  the  bone.  If  the  pus 
invades  the  substance  of  the  bone,  it  will  be  red  in  colour  and  may  give  rire 
to  death  of  the  invaded  portion  of  the  bone  by  reason  of  its  interference  with 
the  local  circulation.  Whether  the  pus  forms  on  the  inside  surface  of  the 
periosteum  or  in  the  substance  of  the  Done,  the  bone,  if  it  can  be  felt  or  seen, 
win  be  found  to  be  swollen  and  the  part  extremely  painful  on  account  of  the 
resulting  pressure  on  the  nerves.  In  all  cases,  the  pus  will  corrode  the  tissues 
with  which  it  is  in  contact,  and  thus  will  tend  to  work  its  way  to  the  surface 
by  gravitation.  Any  dead  portion  of  bone  will  in  time  become  separated 
from  the  living  bone,  and  will  become  more  or  less  dissolved  by  the  pus  which 
surrounds  it.    If  we  have  reason  to  fear  that  pus  is  beginning  to  form  either 
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in  the  bone  or  immediatelj  underneath  the  periosteum;  we  should  provide  for 
its  free  exit  by  means  of  the  knife,  and  should  treat  the  wound  antiseptically 
(p.  74). 

The  treatment  of  inflammation  of  bone  is  generally  best  carried  out  by 
severe  "  counter-irritation,"  such  as  firing  or  sharp  blistering.  The  rationale 
of  this  practice  appears  to  be  that  violent  local  irritation  stimulates  inflam- 
mation of  bone  to  complete  its  course.  Thus,  in  spavin  it  tends  to  set  up.' 
bony  union  between  inflamed  surfaces  of  bone  which,  oy  pressing  against  eacn 
other,  give  rise  to  pain  and  consequent  lameness.  In  sore  shins  and  apparently 
in  curb,  the  completion  of  the  inflammatory  process  sewns  to  leave  the  bone 


Fig.  77. — Splint  on  outside  of 
off  fore. 


and  i*s  covering  membrane  (the  periosteum)  free  from  any  abnormal  tender- 
ness. In  splints,  the  removal  of  pain  is  no  doubt  obtained  in  both  ways ;  for 
during  their  formation  there  is  liability  of  friction  occurring  between  the  in- 
flamed surface  of  a  splint  bone  and  that  of  the  cannon  bone. 


Splints. 

DEFINITION. — According  to  the  popular  view,  a  splint  (Fig. 
77)  is  a  bony  deposit  which  appears  on  the  side  of  the  leg,  between 
the  knee  or  hock  and  fetlock;  but  following  the  teaching  of 
Percivall,  it  would  be  more  correct  to  say  that  a  splint  is  a  bony 
deposit  which  takes  place  between  the  cannon  bone  and  one  or 
bqth  of  the  splint  bones.    This  connection  is  well  shown  in  Figs, 
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78   and   79,   especially  when   they   are   compared   with  Fig.   80, 
which  represents  a  cannon  and  splint  bone  free  from  splint, 

PREDISPOSITION. — Evolution  plays  a  large  part  in  the  for- 
mation of  splints,  which,  certainly,  were  seldom  if  ever  present 
in  the  remote  five-toed  or  even  three-toed  anoestors  of  the  horse. 
If  we  compare  our  own  hand  to  the  lower  portion  of  a  horse's  fore 
leg,  we  shall  see  that  our  wrist  corresponds  to  his  knee,  and  our 
middle  finger  to  his  pastern  and  foot.  His  ancestral  digits  (fingers 
or  toes)  which  would  correspond  to  our  thumb,  index  finger,  ring 
finger  and  little  finger,  have  entirely  disappeared  during  the  course 
of  evolution;  and  the  bones  (metacarpal)  between  the  knee  and 
the  first  digit  (thumb)  and  fifth  digit  (little  finger)  have  also 
vanished.  The  metacarpal  bones  of  his  second  digit  (our  index 
finger)  and  fourth  digit  (our  ring  finger)  remain,  however,  in  the 
more  or  less  deoadent  state  of  splint  bones. 

Splint  bones  are  often  called  rudimentary  bones,  but  that  is  an 
evident  misnomer. 

We  all  know  that  this  diminution  in  the  number  of  the 
digits  of  the  horse  is  due  to  gradual  alteration  of  surroundings. 
His  early  ancestors  no  doubt  found  an  expansive  foot  of  ^ve,  or 
even  three,  digits,  useful  for  sustaining  the  weight  of  their  bodies 
in  the  more  or  less  marshy  ground  which  these  animals  inhabited. 
But  as  their  descendants  adopted  harder  "  going  "  for  feeding  and 
roaming  purposes,  the  third  digit  of  all  four  legs  became  more 
useful,  with  the  result  of  increase  in  its  size,  and  of  diminution  in 
the  volume  of  its  fellows. 

By  an  examination  of  our  own  hand,  we  can  see  that  there  are 
muscles  which  are  placed  between  our  metacarpal  bones  (the 
bones  between  the  wrist  and  fingers),  and  consequently  we  are  able 
to  slightly  alter  the  width  of  the  palm  of  the  hand,  and  to 
separate  our  fingers  one  from  the  other,  or  draw  them  together. 
The  possible  amoimt  of  separation  of  the  metacarpal  bones  and 
their  respective  fingers  varies  in  proportion  to  the  distance  from 
the  wrist.  There  is  a  somewhat  similar  condition  in  the  metacarpal 
interosseous  muscles  of  the  dog.  Decrease  of  this  lateral  play  (or 
fanning-out  action  with  the  wrist  as  a  pivot)  of  the  metacarpal 
bones,  is  accompanied  by  diminution  of  the  distance  at  which 
these  bones  are  apart.  This  curtailment  of  space  has  reached 
its  maximum  extent  in  the  case  of  the  ox's  third  and  fourth 
metacarpal  bones,  which  are  fused  into  the  one  bone  that  forms 
his  cannon  bone;  and  a  similar  condition  exists  in  his  hind  legs, 
namely,  in  his  metatarsal  bones.  At  first  glance,  the  cannon  bone 
of  the  ox  might  appear  to  be  a  single  bone,  but  as  Milne  Edwards 
(Gaudry's   "  Enchainenients    du   Monde   Animal")   points   out,   it 
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oonsists  of  two  bones  (third  and  fourth  metacarpal  bones),  which 
are  separate  during  the  early  life  of  the  foetus,  but  become  united 
before  birth.  We  may  therefore  conclude  that  although  the  ox 
cannot  now  get  a  splint  between  his  third  and  fourth  metacarpal 
or  metatarsal  bones,  his  ancestors  at  one  period  were  liable  to 
this  disease,  from  which  the  horse  of  the  future  will  no  doubt  be 
free. 

When  the  ancestors  of  the  horse  were  three-toed  animals,  their 


Fig.  78. 
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second  and  fourth  metacarpal  bones,  which  to-day  are  the  splint 
bones  of  the  horse,  served  the  useful  purpose  of  forming  joints 
with  their  respective  digits.  But  as  these  digits  have  disappeared, 
the  lower  portion  of  the  splint  bones  is  no  longer  useful,  and, 
besides,  is  often  a  cause  of  lameness,  on  account  of  its  presence 
giving  rise  to  a  splint,  or  to  irritation.  The  upper  portion  of  the 
splint  bones  forms  joints  respectively  with  certain  small  bones  of 
the  knee  or  hock,  as  the  caBe  may  be.  It  is  impossible  to  say 
with  certainty  how  much  of  the  splint  bones  of  the  horse  is  a 
useless  and  undesirable  appendage;   but  to  judge  by  the  size  of 
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similar  bones  in  the  ox  and  sheep,  we  might  reasonably  conclude 
that  it  would  be  an  advantage  to  the  horse  if  the  lower  two-thirds 
of  his  splint  bones  were  non-existent.  Agreeably  to  principles 
already  discussed,  we  find  that  the  closeness  of  connection  between 
a  splint  bone  and  its  cannon  bone  decreases  from  the  knee  (or  hock) 
downwards.  In  fact,  although  the  upper  end  of  a  splint  bone  is 
closely  united  to  the  head  of  its  cannon  bone,  its  lower  end  is 
generally  free. 

.The  foregoing  observations  tend,  I  think,  to  show  that  partial 
union  of  a  splint  bone  with  its  cannon  bone  is  often  a  perfectly 
natural  result  of  increasing  years,  and  cannot,  in  such  a  case,  be 
regarded  as  a  disease. 

In  the  coiu"se  of  the  evolution  of  the  horse,  the  second  and 
fourth  metacarpal  bones,  instead  of  occupying  a  more  or  less  for- 
ward position,  aa  they  once  did,  have  gradually  taken  up  their 
positions  at  the  back  of  their  respective  cannon  bones;  the  three 
bones  thus  forming  a  groove  for  the  suspensory  ligament,  which 
was  once  a  muscle.  This  arrangement  of  the  splint  bones  is  a 
serious  predisposing  cause  of  lameness  in  horses ;  because  a  splint, 
on  account  of  the  consequent  bony  enlargement,  would  be  apt  to 
give  rise  to  painful  pressure  on  this  ligament.  Hence  the  advisa- 
bility, when  practicable,  of  removing  the  cause  of  lameness,  namely, 
the  offending  portion  of  bone. 

The  distance  of  the  lower  end  of  a  splint  bone  from  its  fetlock 
is  a  very  variable  quantity;  in  fact,  the  splint  bone,  on  rare  occa- 
sions, comes  down  to  the  level  of  the  fetlock,  and  is  furnished  with 
a  pastern  and  hoof.  In  "Points  of  the  Horse,"  I  have  given  a 
photograph  I  took  of  an  example  of  this  form  of  atavism. 
Although  the  average  curtailment  of  length  of  the  splint  bones 
meets  the  requirements  of  horses  at  liberty  in  the  open,  it  is  not 
sufficient  for  the  abnormal  amount  of  concussion  which  the  animal's 
legs  have  to  endure  when  trotting  on  a  hard  road,  or  carrying  a 
rider  at  the  gallop,  even  on  soft  and  elastic  turf.  Hence,  abnormally 
long  splint  bones,  especially  if  their  respective  lower  ends  are  un- 
usually thick,  are  often  predisposing  causes  of  lameness. 

I  think  that  the  foregoing  considerations  warrant  us  in  assuming 
that  the  frequency  of  splints  (union  of  the  splint  bones  with  their 
largo  metacarpal  or  metatarsal  bone)  is  increasing,  and  their 
gravity  diminishing  in  an  equal  ratio.  Age  exhibits  a  similar 
tendency.  Abroad,  I  have  often  heard  it  remarked  that  well-bred 
English  horses  are  far  more  liable  to  splints  than  foreign  breeds 
which  live  in  a  semi-wild  state.  Artificial  conditions  and  selection 
in  breeding,  when  favourably  applied,  tend  to  hasten  the  slow 
course  of  evolution. 

The  heavier  a  horse's  body  is,  compared  to  the  strength  of  the 
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bones  of  his  legs,  the  more  predisposed  will  he  be  to  develop 
splints,  is  an  assertion  that  cannot  be  gainsaid. 

CAUSES. — In  young  and  healthy  horses,  each  of  the  splint 
bones  is  attached  to  the  cannon  bone  by  a  strong  interosseous 
ligament,  which,  with  advancing  years,  tends  to  become  converted 
into  bone.  As,  in  the  large  majority  of  cases,  bony  deposits  (with 
tho  exception  of  "sore  shins")  on  the  leg  between  the  knee  and 
the  fetlock,  appear  somewhere  at  the  junction  of  a  splint  bone  and 
the  cannon  bone,  and  as  they  usually  occur  during  youth,  before 


Fig.  8i.  — Splint  on  the  inside  of  the  near  fore  leg. 

bony  union  has  taken  place  between  the  cannon  bone  and  the  splint 
bones;  we  may  fairly  surmise  that  they  are  brought  on  in  the 
majority  of  cases,  by  inflammation  having  been  set  up  in  the  part 
by  sprain  of  the  interosseous  ligament.  This  view  is  further 
strengthened  by  the  fact,  which  I  shall  presently  attempt  to  ox- 
plain,  of  splints  occurring  more  frequently  on  the  inside  than  on 
the  outside  of  the  leg.  This  sprain  of  the  interosseous  ligament 
gives  rise  to  inflammation  of  the  periosteum  (the  covering  mem- 


236  DISEASES   OF  BONE. 

brane  of  bone)  with  consequent  deposition  of  bony  material.  Wlien 
the  bony  enlargement  is  confined  to  the  cannon  bone,  we  may  take 
for  granted  that  it  has  been  caused  by  a  blow.  Violent  shock 
transmifted  longitudinally  through  the  colimin  of  bones  between 
the  knee  and  fetlock,  is,  naturally,  the  great  cause  of  splints, 
which  consequently  often  result  from  fast  movement,  especially 
on  hard  ground.  Hence  this  disease  is  chiefly  caused  by  trotting 
on  hard  roads.  It  is  evident  that  the  higher  the  action  and  the 
heavier  the  body  of  the  horse,  the  more  liable  will  he  be  to  get 
splints.  Jumping  is  also  a  cause  of  splint.  Tho  more  unused  a 
horse  is  to  jumping,  the  more  liable  is  it  to  cause  a  splint ;  because 
practice  teaches  the  animal  to  regulate  his  movements  so  as  to 
more  or  less  diminish  the  disagreeable,  if  not  actually  painful 
effects  of  concussion. 

Splints  are  to  be  found  on  the  hind  legs  as  well  as  on  the 
fore  legs;  but  as  the  former  are  much  less  exposed  to  the  effects 
of  concussion  than  the  latter,  splints  on  them  are  rarely  of  seriouR 
detriment  to  the  animal.  This  fact,  and  the  less  degree  of  atten- 
tion which  is  usually  given  to  the  hind  limbs  than  to  the  fore, 
are  no  doubt  the  chief  causes  which  make  ignorant  stablemen 
frequently  neglect  to  notice  the  existence  of  splints  on  the  hind 
extremities.  Fig.  96  shows  a  splint  on  the  inside  of  the  near 
hind,  and  close  to  the  hock ;  and  Fig.  78,  one  on  the  outside  of  the 
off  hind,  and  also  close  to  the  joint. 

The  absence,  as  a  great  rule,  of  marks  of  wounds  of  the  skin 
immediately  over  a  splint  on  the  inside  of  the  leg,  leads  me  to 
think  that  a  splint  (using  the  term  in  its  ordinary  meaning) 
seldom  occurs  from  a  blow  with  the  other  fore  leg  or  with  a 
hind  leg  as  the  case  may  be.  I  am  of  course  aware  that  a  bony 
dcix>sit  is  often  the  result  of  "  speedy  cutting ;  "  but  English 
veterinary  surgeons  do  not  apply  the  term  splint  to  it.  When 
the  bony  enlargement,  as  I  have  already  said,  is  due  to  a  blow, 
it  will  generally  be  confined  to  the  cannon  bone,  and  will  therefore 
be  more  forward  than  the  usual  seat  of  splint. 

VARIETIES  OF  SPLINTS.-SoUeysel,  followed  by  Percivall  and 
other  writers,  divided  splints  into  five  classes,  viz :  — 

Ist.  The  simple  splint,  which  is  away  from  the  knee,  and  does 
not  interfere  with  the  tendons  and  suspensory  ligament  (Fig.  81). 
In  the  majority  of  cases  splints  are  of  the  simple  form,  which,  aa 
it  occasions  hut  little  lameness,  is  of  trifling  consequence  as  far 
as  the  usefulness  of  the  horse  is  concerned. 

2nd.  The  double  or  pegged  splint  "  occurs  when  there  are  two 
splints,  one  upon  the  outer,  the  other  upon  the  inner  side  of  the 
leg,  directly  opposite  to  one  another,  as  though  they  were  pinned 
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together  through  the  leg,  from  which  they  derive  the  denomination 
of  pegged  "  (Solleyael).  It  is  generally  thought  that  a  bohy  com- 
munication exists  between  these  "  pegged "  splints,  and  that 
pressure  exerted  by  this  bony  communication  on  the  suspen- 
sory ligament,  is  the  cause  of  the  frequent  and  often  inveterate 
lameness  which  accompanies  this  condition.  Actual  dissections 
on  the  dead  animal  convince  me  that  such  a  bony  communication 
between  the  two  splints  seldom  exists,  and  that  the  interference 


Fig.  82.  Fig.  83. 

Splints.  Cannon  bone 

without  splints. 

with  the  suspensory  ligament  and  consequent  lameness  are  due 
to  the  encroachment — ^from  one  or  both  sides— of  the  bony  deposit, 
on  the  canal  occupied  by  the  suspensory  ligament.  This  lateral 
encroachment  is  shown  in  Fig.  82,  which  also  exhibits  a  bony 
deposit  at  the  back  of  the  upper  part  of  the  cannon  bone, 
apparently  due  to  sprain  of  the  suspensory  ligament,  which  has 
a  portion  of  its  upper  attachment  on  that  spot. 

3rd.  The  splint  close  to  the  knee  (Fig.  77). 

4th.  Two  splints,  one  above  the  other,  and  oh  the  same  side 
of  the  leg.  This  classification  is  not  general  enough;  for  the 
bony  growth  may  involve  the  entire  splint  bone ;  not  only  uniting 
it  for  all  its  length  to  the  cannon  bone,  but  also  increasing  its 
entire  thickness  as  in  Figs.  79  and  82. 
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Stfau  A  bony  deposit  inyolving  the  caimon  and  splint  bones  with 
those  of  the  knee,  with  which  they  articulate.  This  bony  union 
usually  occurs  between  the  head  of  the  internal  splint  bone  and 
the  lower  surface  of  the  small  bone  (the  trapezoides)  of  the  knee, 
with  which  it  forms  a  joint. 

These  divisions  refer  particularly  to  splints  on  the  fore  legs :  a 
limitation  which  I  shall,  further  on,  try  to  remedy  by  making 
some  remarks  about  splints  on  the  hind  legs. 

I  venture  to  suggest  the  following  classification  of  splints  aa 
being  more  rational  than  the  one  just  given :  — 

(a)  Local  splint,  which  is  limited  to  one  spot,  and  which  does 
not  involve  the  bones  of  the  knee. 

(6)  Diffuse  splint,  as  in  Figs.   79  and  82. 

{c)  Splint  close  to  the  knee  (Fig.   77),  or  knee  splint. 

GRAVITY  OF  SPLINT  AS  REGARDS  VARIETY  OF  HORSE. 
— A  splint  on  the  leg  of  a  heavy  cart-horse  is  not  so  objectionable 
ns  one  on  that  of  an  animal  employed  at  fast  work,  and,  especially, 
at  trotting;  for  concussion  is  the  chief  factor  in  aggravating  the 
pain  and  lameness  of  splint.  Owing  to  their  unnaturally  high 
action  and  the  nature  of  their  work,  hackneys  suffer  far  more 
from  splint  lameness,  than  hunters,  chasers,  and  flat-race  horses. 

OCCURRENCE  OF  SPLINT  ON  INSIDE  RATHER  THAN  ON  OUT- 
SIDE  OF  LEQ. — ^I'he  fact  that  splints  appear  more  frequently  on  the  inside 
than  on  the  outside  of  the  fore  leg,  is  usually  accounted  for  by  the  nature  of 
the  conformation  of  the  bones  of  the  for3  extremity,  in  that  the  internal 
articulating  surfaces  of  the  long  and  short  pastern  bones  are  larger,  and  are, 
consequently,  more  suited  to  bear  weight  than  the  external  ones.  The  con- 
sideration of  the  shape  of  the  foot — the  inner  quarter  of  the  hoof  being  more 
upright  than  the  outer — and  the  fact  that  "  corns  "  are  much  more  commonly 
found  on  the  inside  than  the  outside  heel,  also  strengthen  the  supposition  that 
more  weight  is  thrown  on  the  inside  than  on  the  outside  of  the  leg.  Provision 
being,  however,  made  for  this  by  the  articulating  surfaces  of  the  former  being 
larger  than  those  of  the  latter,  as  far  as  the  fetlook  and  pastern  bones  are 
concerned ;  I  think  we  must  look  for  some  other  explanation  for  the  fact  of 
splints  occurring  more  frequently  on  the  inside  than  on  the  outside  of  the  leg. 
A  much  more  feasible  one,  as  given  by  Merche,  is  afforded  us  by  the  manner 
in  which  the  lower  bones  of  the  knee  articulate  with  the  splint  bones.  On 
the  outside,  a  small  knee  bone  (the  uncifcH'm)  bears  its  w^eight  on  the  out- 
side splint  bone  and  also  on  the  cannon  bone ;  but  the  inside  small  knee  bone 
(the  trapezoides)  rests  almost  entirely  on  the  inside  splint  bone.  Consequently, 
the  interosseous  ligament  which  binds  the  inside  splint  bone  and  the  cannon 
bone  together,  would,  in  the  event  of  the  Jeff  sustaining  a  violent  shock,  be 
more  likely  to  become  sprained,  than  that  of  the  outside  splint  bone. 

AGE  AS  AFFECTING  SPLINTS.— Young  horses  (five  years  old 
and  under)  are  most  liable  to  splints;  for  splints  being  usually 
a  result  of  sprain  of  the  interosseous  ligament  which  connects  the 
splint  bone  to  the  cannon  bone,  they  are  naturally  much  more 
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liable  to  occur  while  this  ligament  ezists  in  its  entirety,  than 
when,  with  advancing  years,  it  has  become  converted,  more  or 
less,  into  bone.  As  bones  in  youth  are  more  full  of  blood  than 
at  a  more  advanced  age,  when  the  elements  of  nutrition  are 
supplied  to  them  by  the  blood-vessels  in  a  decreased  amount; 
we  may  conclude  that  the  younger  the  horse,  the  greater  proba- 
bility there  is  of  his  becoming  lame  from  a  splint.  Besides,  young 
ones  being  more  awkward,  are  more  liable  to  "  hit "  themselves, 
than  are  older  animals.  Old  age  and  a  long  rest  often  cause, 
as  may  be  seen  among  stud  animals,  the  almost  entire  absorption 
of  large  splints. 

HEREDITY. — ^The  influence  of  hereditary  predisposition  is  well 
marked.  Also,  the  conformation  of  the  legs  induces  liability  to 
this  disease,  especially,  when  the  animal  is  heavily  "  topped." 

GRAVITY  OF  SPLINT  ACCORDING  AS  IT  IS  ON  THE  IN- 
SIDE OR  ON  THE  OUTSIDE  OF  THE  FORE  LEG.— A  splint 
on  the  outside  of  a  fore  leg,  is  generally  more  serious  than  one  on 
the  inside,  especially,  if  it  be  well  forward,  and  high  up;  for  it 
will  then  be  apt  to  interfere  with  the  extensor  tendon  of  the  long 
pastern  bone,  which  tendon  is  on  the  outside  of  the  knee,  and 
goes  down  the  front  of  the  cannon  bone  (Fig.  7,  p.  33). 

SPLINTS  ON  THE  HIND  LEGS.— In  a  hind  leg,  a  splint  (Fig.  96)  may 
occur  on  the  inside  of  the  leg,  from  the  downward  pressure  of  the  small  cunei- 
form bone  on  the  top  of  the  small  splint  bone. 

PROBABILITY  OF  RECOVERY.— As  a  rule,  rest  and  time  re- 
moves the  lameness  and  greatly  reduces  the  size  of  even  very  large 
splints.  At  the  same  time,  I  would  not  hold  out  much  hope  for  the 
permanent  recovery  of  an  aged  horse  which  had  been  lame  for  a 
considerable  period,  or  on  repeated  occasions,  from  a  splint  close 
to  the  knee,  or  from  splints  that  involved  the  two  splint  bones  of 
a  fore  leg,  and  (like  those  in  Fig.  82)  caused  considerable  enlarge- 
ment through  the  entire  extent  of  these  bones. 

SYMPTOMS. — ^''A  splint  is  detected  hj  grasping  with  the  hand 
the  horse's  suspected  leg  in  the  ordinary  manner  in  which  we  feel 
the  leg,  and  tracing,  with  the  fingers  upon  one  side  and  the  thumb 
upon  the  other,  the  inner  and  outer  splint  bones  from  their  heads 
downwards  to  their  tapering  extremities.  Any  actual  exostosis 
will  at  once  arrest  the  hand;  any  rising  or  irregularity  will  create 
suspicion  and  lead  to  closer  examination"  (Percivall).  Horses, 
especially  young  ones  which  have  lately  been  put  to  work,  not 
uufrequently  become  lame  from  splint  before  any  swelling  appears 
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OD  the  bone.  For  this  reason,  in  the  examination  of  a  case  of 
obscure  lameness,  especially  if  the  animal  be  young,  we  should 
never  fail  to  look  for  the  signs  of  splint  lameness,  namely:  that 
tlie  lameness  at  the  trot  is  out  of  all  proportion  greater  than  thai 
at  the  walk ;  that  the  animal,  usually,  fails  to  bend  the  knee  freely ; 
and  that  exercise  increases  the  lamejiess.  The  last-mentioned  con- 
dition is  also  present  with  corns;  but  an  examination  of  the  foot 
will  determine  the  question  of  their  existence.  Toung  horses  with 
obscure  splints  which  cause  lameness,  are  sometimes  wrongly  su8< 
pec  ted  of  having  navicular  disease.  To  avoid  making  this  mis- 
take, we  should  recollect — 1st,  that  the  lameness  of  navicular 
disease  gets  better  as  the  animal  becomes  warm  with  exercise; 
and  2ndly,  that  yoimg  horses,  say,  those  of  five  years  old  and 
under,  very  rarely  suffer  from  it.  Some  horses,  by  an  unusual 
development  in  the  size  of  the  inner  splint  bones  of  their  fore 
legs,  appear,  at  first  glance,  to  have  splints  on  both  of  them, 
although  the  limbs  may  be  free  from  any  diseased  growth  of  bone. 
In  such  a  case,  the  splint  bones  will  feel,  to  the  touch  of  the 
fingers,  free  from  any  bony  deposit.  When  deciding  on  such  a 
point,  we  should  careifully  observe  if  the  two  inner  splint  bones 
be  of  the  same  size. 

If  the  swelling  which  causes  the  lameness  in  the  case  of  a  recent 
splint  be  perceptible,  there  will  usually  be  heat  present,  and  pain 
on  pressure. 

When  training  young  horses  for  racing  and  steeplechasing — 
during  which  process  I  of  course  made  a  daily  examination  of 
the  legs  of  my  charges — I  generally  found  that  splints  on  the 
fore  legs,  before  becoming  manifest  to  the  touch,  have  an  apparent 
period  of  incubation,  varying,  say,  from  three  to  six  weeks,  during 
wliich  time,  the  affected  leg,  below  the  knee,  shows  signs  of  in- 
flammatory action,  as  may  be  evidenced  by  filling  of  the  sheath 
of  the  back  tendons,  unusual  heat,  and,  in  some  instances,  by 
the  formation  of  windgalls.  The  fact  of  these  inflammatory  effects 
disappearing  on  the  completion  of  the  bony  growth,  taken  in 
conjunction  with  the  history  of  the  respective  cases,  convinces  me 
thnt  these  splints,  and  probably  many  other  splints,  took  some 
weeks  to  become  sufficiently  developed  to  be  felt  by  the  hand. 

The  lameness  occasioned  by  a  recently-formed  splint  is  in  no 
way  proportional  to  the  size  of  the  deposit;  for  small  splints 
often  cause  extreme  lameness,  while  large  ones,  sometimes,  occa- 
sion little  or  no  inconvenience.  In  the  former  case,  the  lameness 
is  probably  due  to  inflammation  deeply  seated  in  the  bone;  but, 
in  the  latter,  the  increased  action  may  be  almost  entirely  confined 
to  the  covering  membrane  of  the  bone,  which  "grows  as  the 
tumour  grows,  and  so  accommodates  itself  to  the  increased  super- 
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fices  it  has  to  spread  over,  without  sufiPering  any  tension'' 
(PereivcUiy  An  exaggerated  form  of  inflammation  in  the  substance 
of  the  bone,  may  occur  from  the  effects  of  violent  concussion ; 
when,  instead  of  a  splint  being  formed,  the  effusion  failing  to  get 
vent,  is  deposited  in  the  bone,  thus  preventing  that  part,  by  block' 
ing  up  its  canals,  from  receiving  nutrition ;  the  result  being  that 
death  of  the  affected  portion  of  bone  ensues. 

A  splint  which  does  not  interfere  with  a  joint,  tendon,  ligament 
or  nerve,  causes  lameness  only  during  its  period  of  formation.  xVt 
the  same  time  we  must  remember  that  the  process  of  formation 
often  occupies  a  considerable  time,  and  that,  after  it  has  stopped, 
it  is  liable  to  begin  again  on  receiving  a  fresh  stimulus  from  direct 
or  indirect  injury. 

TREATMENT.— If  the  only  symptom  of  trouble  is  a  slight  in- 
flammatory condition  which  can  be  felt  by  running  the  hand  down 
the  affected  leg,  no  severe  measures,  such  as  blistering  or  firing, 
should  be  adopted  for  its  reduction ;  for  they  sometimes  cause  an 
extension  of  the  inflammatory  process  which  would  injuriously  affect 
the  animal's  soundness.  Besides,  it  is  always  advisable  to  let 
'*  well  "  alone.  If  there  be  no  inamediate  hurry,  even  if  the  animal 
is  slightly  lame,  it  would  be  well  to  give  him  a  rest,  keep  him  on 
a  moderate  amount  of  laxative  food  (grass  and  carrots),  and  try 
the  combined  effects  of  massage  and  pressure  on  the  bony  enlarge- 
ment. With  this  object  we  might  rub  the  part  with  tlie  hand  or 
ball  of  the  thumb  several  times  a  day,  taking  care  not  to  render 
the  akin  sore;  and  to  place  on  the  splint  a  pad,  over  which  we 
might  apply  a  tight  cotton  wadding  bandage  (p.  45).  In  employ- 
ing massage,  we  might  use  a  little  lanoline  or  sweet  oil,  wliich 
would  greatly  diminish  the  irritating  effect  of  the  friction  on  the 
skin.  The  pad  for  the  application  of  pressure  might  be  made 
of  any  suitable  material :  a  piece  of  india-rubber  covered  with  wash- 
leather,  for  instance.  "While  carrying  out  this  treatment,  we 
might,  from  time  to  time,  cautiously  test  the  patient's  capability 
of  standing  work,  and  use  our  judgment  in  drawing  conclusions 
from  his  action.  Failing  to  obtain  success  after,  say,  a  month's 
trial  of  these  mild,  though  often  very  beneficial,  measures;  we 
may  apply  two  or  three  blisters  of  bin  iodide  of  mercury  ointment 
(1  to  8  of  lard  or  vaseline),  at  intervals  of  a  fortnight  or  longer. 
If  blistering  prove  insufiicient  to  remove  the  Isuneness,  we  may 
try  the  operation  of  cutting  down  on  the  splint  (periosteotomy), 
or  remove  it  with  a  gouge  or  chisel,  supposing  that  it  is  not 
close  to  the  knee.  In  performing  periosteotomy  on  a  splint  near 
the  knee,  care  should  of  course  be  taken  not  to  make  an  incision 
that  might  in  any  way  lead  to  open  joint.     Periosteotomy  and 
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cutting  out  splints  are  operations  which  should  be  undertaken  only 
by  persons  who  are  well  acquainted  with  the  anatomy  of  the 
part. 

If  we  are  treating  horses  which  have  to  "  pay  their  way  *'  at  all 
hazards,  or  if  the  nature  of  the  splint  does  not  admit  of  mild 
measures,  it  will  generally  be  best,  in  the  first  instance,  to  try 
periosteotomy  or  surgical  removal  of  the  splint. 

Periosteotomy,  which  consists  in  cutting  down  on  the  splint  and 
thus  dividing  the  periosteum  (covering  membrane  of  the  bone), 
gives,  as  a  rule,  great  relief  to  the  lameness  caused  by  the  painful 
pressure  of  the  bony  enlargement  (the  splint)  on  the  highly  sensi- 
tive periosteum,  which  is  hard,  inelastic,  and  plentifully  supplied 
.  with  nerves.  Also,  by  cutting  deeply  into  the  enlargement,  we 
relieve  the  inflammation  by  the  bleeding  from  the  congested 
blood  vessels  within  the  bone,  as  well  as  by  division  of  the  over- 
stretched covering  membrane. 

Periosteotomy  is  best  performed  on  the  horse  when  he  has  been 
cast  (p.  641)  and  properly  secured.  In  order  to  diminish  the 
sensibility  of  the  part,  we  might  make  four  or  five  subcutaneous 
injections  (p.  633),  near  the  intended  incisions,  of  about  10  drops 
each  of  a  5  per  cent,  solution  of  hydrochlorate  of  cocaine;  or  we 
may  put  the  animal  under  the  influence  of  chloroform  (p.  605). 
Having  disinfected  the  instruments  (p.  70)  and  shaved  off  the 
hair  of  the  part  to  be  operated  on,  we  apply  an  Esmarch  bandage 
from  the  hoof  to  above  the  knee,  where  we  put  on  a  tourni- 
quet; and  cut  deeply  into  the  enlargement,  through  the  skin 
and  periosteum.  Before  Lister  demonstrated  the  immense  ad- 
vantage to  be  obtained  from  treating  surgical  wounds  antisep- 
tically,  such  an  incision  would  have  taken  a  long  time  to  heal, 
and  would  have  left  a  very  ugly  scar;  but  under  the  new  mode 
of  treatment,  the  separated  edges  quickly  unite,  and  the  resulting 
blemish  is  trifling. 

Surgical  removal  of  a  splint  can  be  performed  by  casting  the 
horse,  injecting  cocaine  (p.  608)  or  giving  chloroform  (p.  605), 
applying  an  Esmarch  bandage  and  tourniquet,  disinfecting  the 
part,  and  making  a  longitudinal  incision  through  the  skin  in  such 
a  manner  as  to  expose  the  enlargement,  which  can  be  removed 
by  a  gouge  or  bone  forceps,  while  the  cut  edges  are  held  back  on 
each  side.  The  part  is  treated  antisepticaJly  (p.  70),  sutured 
(p.  73),  dressed  with  taainoform  or  some  other  suitable  anti- 
septic (p.  67),  covered  with  a  few  layers  of  antiseptic  cotton- 
wool, and  bandaged.  Colonel  Nunn,  Deputy  IH rector-General, 
A.V.D.,  remarks  in  "The  Veterinary  Record,"  June  22,  1901, 
that :  "  I  always  removed  the  growth  with  a  McEwan's  osteotome, 
either  gouge  or  chisel  shaped,  and  a  mallet.     I  found  that  it  was 
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well  to  employ  a  broad  one,  so  that  the  whole  of  the  growth  should 
be  removed  and  no  trimming  up  be  required,  and  with  this  objeot 
I  took  care  to  dissect  the  periosteum  well  away  from  the  splint.  I 
also  was  very  careful  not  to  close  the  skin  wound  until  all  bleeding 
bad  absolutely  ceased  after  the  tourniquet  had  been  removed,  and 
Ibe  few  cases  that  went  wrong  I  attribute  to  neglect  of  this  pre* 
caution,  the  suggestion  of  which  I  am  indebted  to  a  friend  in 
tbe  Indian  Medical  Service.  In  my  later  cases,  in  which  this  was 
observed,  the  wound  healed  by  first  intention  without  any  trouble. 

"  Needless  to  say  rigid  antisepsis  is  necessary,  but  Mr.  Mayall's 
experience  shows  that  conservation  of  the  periosteum  is  not  neces- 
sary. The  majority  of  my  cases  went  right  without  any  recurrence 
of  the  splint,  and  only  a  slight  cicatrix  remaining.  Those  in 
which  there  was  any  blemish  were,  I  think,  due  to  suturing  the 
skin  before  bleeding  had  altogether  ceased." 

This  operation  is  very  useful  for  removing  a  splint  which  inter- 
feres with  the  action  of  the  opposite  leg. 

LEGAL  ASPECT  OF  SPLINT— I  think  I  am  safe  in  saying 
that  the  large  majority  of  experienced  veterinary  surgeons  will 
agree  that  a  splint  which  is  well  away  from  the  knee,  and  which 
does  not  interfere  with  the  working  of  the  tendons  or  ligaments, 
or  with  the  action  of  the  other  leg,  is  not  an  unsoundness ;  provided 
that  it  does  not  cause  lameness,  and  that  the  horse  is  at  least  six 
years  old.  The  limit  of  age  might  in  some  cases  be  reduced.  If 
the  animal  is  young,  and  especially,  if  he  has  not  done  much  work, 
the  fact  of  his  having  a  splint,  would  indicate  that  the  leg  is  not 
of  the  proper  kind  to  stand  a  good  deal  of  "  knocking  about." 

From  '*  Margetson  v.  Wright "  (see  Moore  and  Scott's  Cases  in 
Common  Pleas,  etc.,  vol.  i.,  p.  622),  it  appears  that  a  horse  with 
a  splint  can  be  passed  sound,  if  the  bony  deposit,  from  its  size  and 
position,  would  not  be  liable  to  cause  lameness;  leaving  out  of 
consideration  what  its  results  might  be,  were  it  to  increase  in  size, 
or  invade  other  structures.  Lord  Chief  Justice  Tindal's  judgment 
on  this  case  was  as  follows : — '*  This  was  an  action  upon  a  warranty, 
in  which  the  defendant  warranted  the  horse  to  be  sound  in  wind 
and  limb  '  at  the  time,'  that  is,  at  the  time  of  the  warranty  made. 
The  jury  at  the  trial  found  a  verdict  for  the  plaintiff ;  the  learned 
Judge  requesting  them  to  tell  him  distinctly  whether  in  their 
judgment  the  horse  was  sound;  or,  if  they  believed  him  to  be 
unsound,  whether  that  unsoundness  arose  from  the  splint  of  which 
evidence  had  been  given.  In  answer  to  which  inquiry,  the  jury 
said,  '  that,  although  the  horse  exhibited  no  symptoms  of  lameness 
at  the  time  when  the  contract  was  made,  he  had  then  upon  him  the 
seeds  of  unsoundness  arising  from  the  splint.' 

16* 


244  DISEASES   OF  BONE. 

"  The  question  upon  this  application  for  a  new  trial,  is,  whether 
this  finding  of  the  jury  sanctions  the  verdict  for  the  plaintiff  or 
not;  that  is,  whether  the  Court  can  see  with  sufficient  clearness 
that  the  jury  thought  that  the  horse  was  unsound  at  the  time  of 
the  contract,  and,  consequently,  that  the  warranty  was  broken.  It 
appears  that  the  evidence  before  the  jury  was,  in  substance,  that  the 
splint  might  or  might  not  be  the  efficient  cause  of  lameness,  accord- 
ing to  the  position  which  it  occupied,  and  its  size  and  extent ;  that 
this  splint  was  in  a  very  bad  situation,  as  it  pressed  upon  one  of 
the  sinews,  and  would  naturally  produce,  when  the  horse  was 
worked,  inflammation  of  the  sinew,  and  consequent  lameness.  The 
jury,  therefore,  drawing  their  attention  to  this  particular  splint  to 
wliich  the  evidence  related,  appear  to  us  to  have  intended  that 
this  individual  splint,  though  it  did  not  at  the  moment  produce 
lameness,  was,  at  the  time  of  the  contract,  of  that  sort,  and  in  that 
situation,  as  t-o  contain,  in  their  language,  the  seeds  of  unsoundness, 
that  is,  the  efficient  cause  of  ihe  subsequent  lameness.  If  the 
lameness  complained  of  had  proceeded  from  a  new  or  different 
splint,  or  from  the  old  splint  taking  a  new  direction  in  its  growth, 
so  as  to  affect  a  sinew,  not  having  been  on  one  before,  such  a 
lameness  would  not  have  been  within  the  warranty;  for  it  would 
not  have  constituted  a  present  unsoundness  at  the  time  of  the 
warranty  made.  But  the  jury  find  that  the  very  splint  in  question 
18  the  efficient  cause  of  the  lameness. 

"  On  the  former  motion,  our  attention  was  not  called  to  any 
evidence,  if  any  such  was  given,  as  to  the  different  nature  and  con- 
sequences of  splints,  which  the  learned  Judge  reports  to  have  been 
given  upon  the  present  occasion;  but  it  now  appears  that  some 
splints  cause  lameness,  and  others  do  not,  and  that  the  consequences 
of  a  splint  cannot  be  apparent  at  the  time,  like  those  of  the  loss 
of  an  eye,  or  any  other  blemish  or  defect  visible  to  a  common 
observer.  We,  therefore,  think  that,  by  the  terms  of  their  written 
warranty,  the  parties  meant  that  there  was  not  at  that  time,  a 
splint  which  would  be  the  cause  of  future  lameness,  and  that  the 
jury  have  found  that  it  was. 

"We  therefore  think  that  the  warranty  was  broken." 

In  *'  Smith  v.  O'Bryan"  ("The  Law  Times,"  vol.  ii.,  New  Series, 
p.  346)  the  horse  which  was  warranted  sound,  had  a  splint,  that, 
at  the  time  of  sale,  did  not  cause  lameness.  The  fact  of  the  animal 
subsequently  becoming  lame,  on  account  of  this  splint,  was  held 
to  be  a  breach  of  warranty. 


JARDE. 
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Enlargement  of  the  Splint  Bones. 

As  a  result  of  inflammation,  we  may  meet  with  the  two  follow- 
ing forms  of  enlargement  of  the  splint  bones,  without  counting 
alterations  in  the  size  of  these  bones  under  the  familiar  forms  of 
splint  and  spavin  :  — 

1.  Enlargement  of  the  head  of  the  outer  splint  hone  of  a  hind 
leg  (Figs.   84  and   85).     Though  this  disease  is  well   known   to 


Fig  84. — ^Jarde. 


Fig.  85.— Jarde. 


Continental  veterinary  surgeons  (the  French  calling  it  jarde,  the 
Italians  giarda);  no  distinctive  name  has  been  given  to  it  by 
English  veterinarians,  an  omission  which  may  be  accounted  for 
by  the  fact  that  the  increase  of  size  of  the  part  and  the  influence 
of  the  disease  on  the  animal's  gait  are  generally  not  sufficient  to 
attract  attention.  The  term,  sometimes  used,  of  "  spavin  on  the 
outside  of  the  leg,"  is  entirely  a  misnomer  ;  for  here,  the  bony  affec- 
tion does  not  extend  above  the  head  of  the  splint  bone;  while  in 
spavin,  one  or  more  of  the  bones  above  the  splint  bone  are  always 
implicated.  This  limitation  to  the  extent  of  the  inflammation  of 
the  head  of  the  outer  splint  bone  of  the  hind  leg,  has  been  proved  by 
careful  researches  made  by  Gillet,  Goubaux,  and  Barrier.     A  jarde 
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(to  use  the  French  expression)  is  usually  due  to  excessive  strain  of 
the  ligamentous  fibres  (p.  230)  which  are  inserted  on  that  bone. 
The  resulting  inflammation  causes  enlargement  of  the  bone  near 
the  scat  of  injury,  and  may  extend  downwards,  thus  increasing  the 
size,  to  a  greater  or  less  extent,  of  the  remainder  of  the  splint  bone ; 
but  not  upwards,  as  already  said.  The  inflammatory  action  may 
be  confined  to  the  splint  bone,  or  may  extend  inwards  to  the 
head  of  the  cannon  bone,  thus  forming  a  splint,  which  (as  ex- 
plained by  Goubaux  and  Barrier),  by  occupying  a  portion  of  the 
groove  (formed  by  the  cannon  bone  and  two  small  splint  bones)  in 
which  the  suspensory  ligament  lies,  will  push  out,  to  the  rear,  the 
suspensory  ligament  and  the  back  tendons,  and  will  thus  give  rise 
to  curb.  A  garde  may  also  result  from  injury,  as,  for  instance,  a 
kick. 

As  a  jardc  does  not  extend  upwards  towards  the  joints  of  the 
hock,  it  is  much  less  serious  than  a  spavin.  It  is  an  interesting 
fact  that  the  cases  shown  in  Figs.  84  and  85,  were  those  of  hunters 
which  exhibited  no  sign  of  lameness.  We  may  treat  as  for  spavin 
(p.  259). 

2.  Colonel  Nimn  mentions  three  cases  which  he  has  had  of  lame- 
ness in  a  fore  leg  from  the  enlarged  bulb  of  the  lower  end  of  a 
splint  bone  (Fig.  86)  pressing  on  the  nerve.  The  part  was  found  to 
be  very  painful  on  pressure  being  applied  to  it.  A  successful  result 
was  obtained  by  making  a  longitudinal  incision  on  the  enlarged 
bulb ;  dissecting  back  the  tissues ;  and  removing  with  a  sharp  bone 
forceps  about  1^  inches  of  the  end  of  the  splint  bone. 

Sore  Shins 

in  their  fully-developed  state,  may  be  said  to  consist  of  bony  for- 
mations which  are  generally  confined  to  the  front  of  the  lower  third 
of  the  cannon  bone;  although  the  inflanmiation  may  involve  the 
whole  of  the  front  of  the  bone.  The  name  is  derived  from  the 
fact  that  the  deposit  is  usually  on  the  front  of  the  bone.  The 
disease  being  due  to  concussion,  is  generally  confined  to  the  fore 
legs;  although,  sometimes,  all  four  cannon  bones  are  implicated. 
Lameness  from  sore  shins,  like  that  from  splints,  is  far  more 
common  among  young  horses  than  among  older  animals ;  but  sore 
shins,  imlike  splints,  are  confined  almost  entirely  to  young  race- 
horses, which  animals  get  their  work  principally  at  the  gallop,  in 
which  pace  the  heel  is  brought  to  the  ground  at  a  moment  when 
the  leg  is  stretched  out  to  the  front  (Fig.  10);  and,  consequently, 
as  the  shock  is  transmitted  vertically  upwards  from  the  heel,  its 
eft'ects  will  be  felt  at  the  lower  part  of  the  cannon  bone,  i.e.,  at  the 
seat  of  sore  shins.     In  the  trot,  the  heel  meets  the  ground  when 
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the  cannon  bone  is  in  a  much,  more  upright  position  than  it 
assumes  at  the  gallop — ^in  fact,  the  foot  comes  as  nearly  as  possible, 
flat  down;  hence,  trotters  seldom  suffer  from  sore  shins,  although 
they  are  subject  to  splints.  Many  two-year-olds,  and  even  three- 
year-olds,  which  are  trained,  suffer,  at  one  time  or  the  other,  from 
this  ailment.  Almost  all  these  animals  are  put  to  work  at  far 
too  early  an  age. 

Sore  sliins,  imless  taken  in  time,  is  a  serious  disease,  which  in 
some  cases  proves  fatal. 


Fig.|86. — Enlarged  end  of  splint  bone. 


SYMPTOMS. — Generally,  the  first  symptom  is  that  the  horse 
begins  to  go  a  little  "  short "  in  his  gallop,  especially,  if  the  ground 
be  at  all  hard,  although  he  may  act  as  well  as  ever  when  it  is  soft. 
On  being  pulled  up  after  a  strong  gallop,  he  may  be  found  to  walk 
in  a  very  sore  and  tender  manner ;  although  hot  fomentations  and 
a  rest  for  a  day  or  two  may  apparently  set  him  right.  All  that 
is  required  to  develop  the  symptoms  is  to  put  him  to  fast  work 
again,  without  loss  of  time.  He  will  then,  probably  after  the 
first  gallop,  be  found  to  be  hardly  able  to  hobble  along  at  a  walk. 
Above  and  in  front  of  the  fetlock  joint  or  joints,  as  the  case  may 
be,  there  will  be  a  swelling  which  will  be  elastic  and  fluctuating 
at  first,  then  firm  and  "  doughy,"  will  "  pit "  on  pressure,  and 
finally  will  become  hard,  on  account  of  the  exudation  becoming 
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converted  into  hone.  During  the  first  or  acute  Btage,  the  swelling 
will  be  painful  to  the  touch ;  the  horse  will  be  lame  and  go  very 
"short";  there  will  be  more  or  less  fever;  and  the  animal  will 
keep  shifting  his  feet,  if  both  legs  are  affected;  or  point  the  too 
and  bend  the  fetlock  joint,  if  only  one  is  implicated. 

TREATMENT.— Blistea:  the  part,  in  the  first  instance,  with 
biniodide  of  mercury  ointment  (1  to  4  of  lard),  which  will  almost  in- 
variably effect  a  speedy  cure,  and  will  generally  prevent  a  recur- 
rence of  the  ailment.  Give  a  mild  dose  of  physic,  and  keep  the 
horse  on  laxative  food.  If  the  animal  be  a  young  racehorse,  he 
will  probably  be  fit  to  resume  easy  work  in  about  ten  days. 

In  neglected  cases,  or  if  the  blister  does  not  succeed  in  produc- 
ing the  desired  effect,  and  the  swelling  is  very  extensive  and  the 
pain  great,  periosteotomy  (p.  242)  must  be  performed  without  loss 
of  time,  in  order  to  admit  of  the  escape  of  the  exudation,  which, 
by  the  pressure  it  exerts  on  the  inelastic  and  highly  sensitive 
periosteum,  is  the  cause  of  the  intense  pain  and  fever.  Besides, 
if  the  exudation  be  considerable,  and  it  be  allowed  to  remain 
between  the  surface  of  the  bone  and  the  periosteum,  death  of  the 
bone  may  ensue ;  the  process  being,  that  this  exudation  becoming 
converted  into  bone  will  block  up  the  small  canals  through  which 
the  bone  receives  nourishment  by  means  of  small  blood-vessels  pro- 
ceeding from  the  periosteum.  Before  operating,  we  should  care- 
fully feel  for  the  position  of  the  extensor  tendons  (Fig.  7,  p.  33) 
which  run  down  the  front  of  the  cannon  bone,  so  that  these  im- 
portant structures  be  not  injured. 

If  pus  forms  under  the  periosteum,  periosteotomy  should  be  per- 
formed without  loss  of  time ;  for  the  pus  will  corrode  the  tissues, 
and  may  give  rise  to  blood-poisoning. 

After  a  severe  case  of  sore  shins,  an  appropriate  rest  should  be 
allowed,  and  when  the  horse  is  put  to  work  a^in,  he  should  be 
exercised  only  on  soft  ground,  so  that  there  may  be  a  minimum  of 
the  original  cause  of  the  disease,  namely,  concussion.  At  first  the 
work  should  be  confined  to  walking,  trotting,  and  slow  cantering, 
and  we  should  bear  in  mind  that  time  is  the  great  healer  of  this 
disease.  When  the  horse  is  galloped,  the  distance  should  be  short, 
and  the  work,  if  need  be,  repeated,  with  about  half  an  hour's 
walking  exercise  allowed  between  the  "  spins,"  so  that  the  bones 
of  the  legs  may  be  saved  from  long-continued  jar.  The  advisa- 
bility of  warm  fomentations  after  a  gallop  will  naturally  suggest 
itself  to  the  trainer. 

An  attack  of  sore  sliins,  in  which  the  exudation  has  been  exces- 
sive, will  give  a  more  or  less  rounded  appearance  to  the  front  part 
of  the  cannon  bone  when  viewed  in  profile. 
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Ringbone    (Fig.  87). 

is  the  vague  term  applied  to  bony  deposits  on  the  pastern  bones, 
and  is,  for  convenience  sake,  divided  into  three  kinds,  namely :  — 
(1)  False  ringbone,  which  may  be  regarded  as  a  bony  deposit 
on  the  long  pastern  bone,  situated  on  one  or  both  sides 
of  it :  in  some  cases  it  extends  to  the  front  of  the 
bone.      This  form,  although  not  nearly  such  a  serious  affection 


Fig.  87. — Ringbone  on  off  fore, 

as  the  next  two  kinds,  occasionally  causes  lameness  on  account 
of  its  presence  interfering  with  the  action  of  the  lower  portion  of 
the  suspensory  ligament.  Also,  it  is  sometimes  accompanied  by 
a  diseased  condition  of  the  upper  (articulating)  surface  of  the 
long  pastern  bone,  with  the  probable  result  of  incurable  lameness. 
In  such,  cases,  the  lower  surface  of  the  cannon  bone,  which  comes 
in  contact  with  the  diseased  surface  in  question,  is  rarely  affected. 
At  the  same  time,  we  must  remember  that  even  when  the  bony 
deposit  does  not  involve  its  neighbouring  joint,  it  may  from  its 
size  and  consequent  interference  with  tendon  or  ligament,  as  in 
Figs.  88  and  90,  cause  incurable  lameness.     (2)  High  ringbone 
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is  the  term  usually  applied  when  the  deposit  involves  the  joint 
which  is  between  the  long  and  short  pastern  bones.  This  is  more 
common  than  the  next  variety,  and  may  be  readily  seen  in  the 
form  of  a  swelling  on  the  front  of  the  pastern  (Fig.  87).  A  very 
severe  case  of  this  form  of  ringbone,  with  complete  bony  union 
between  the  two  pastern  bones  is  shown  in  Fig.  92.  (3)  Low 
ringbone,  when  the  bony  formation  affects  the  joint  between  the 
pedal  bone  and  the  short  pastern  bone.  This  is  far  more  serious 
than  the  first  two,  owing  to  the  unyielding  nature  of  the  horny 
wall  of  the  hoof  which  surrounds  the  implicated  joint.  Both  high 
and  low  ringbone  may  be  due  to  an  inflammation  which  leaves 
the  articular  cartilages  of  the  affected  joints  intact;  or,  according 
to  Schrader,  MoUer,  and  other  German  writers,  to  rheumatoid 
arthritis  (p.  269).     Fig.  117  shows  a  case  of  ringbone  from  fracture. 

These  bony  deposits  are  usually  confined  to  the  front  and  sides 
of  the  bones,  and  have  a  tendency  to  surround  these  parts.  If 
they  extend  to  the  back  of  the  joints,  they  will  give  rise  to  in- 
tractable lameness.  As  a  rule,  they  are  probably  due  to  com- 
pression of  the  pastern  bones,  especially  in  the  hind  legs,  or  to 
sprain  of  the  ligaments  of  the  pastern  joints.  The  symptoms 
may  somewhat  resemble  those  of  '*  split  pastern  "  (p.  302).  Ring- 
bones are  more  common  on  the  hind,  than  on  the  fore  feet, 
though  the  opposite  is  the  case  with  sidebones.  This  difference 
is  probably  due  to  the  fact  that,  in  the  hind  feet,  more  work  is 
thrown  on  the  toe,  than  in  the  fore  feet.  I  may  here  remind  my 
readers  that  the  lateral  cartilages  (p.  276)  are  situated  on  the  sides 
and  back  of  the  foot;  and  that  the  front  of  the  pasterns  is  the 
usual  seat  of  ringbone.  I  have  seen,  on  different  occasions,  cases 
of  lameness  from  ringbone  which  had  been  induced  by  the  horse 
"going  on  his  toe,"  owing  to  a  previously  existing  spavin.  If 
concussion  were  a  common  cause  of  ringbone,  that  disease,  con- 
trary to  what  is  actually  the  case,  would  appear  more  often  in 
the  fore  legs  than  in  the  hind. 

We  should  not  reject  a  horse  because  his  pasterns  are  "  rough," 
that  is,  large  and  with  prominent  processes  of  bone  for  the  attach- 
ment of  tendon  and  ligament;  as  this  is  the  best  shape,  always 
supposing  that  both  pasterns  are  the  same. 

I  have  seen  several  cases  of  foals  and  yearlings  having  been 
treated  for  ringbone;  although  their  pasterns  and  feet  were  free 
from  disease.  In  these  young  animals,  as  explained  by  MoUer,  a 
false  appearance  of  ringbone  is  often  shown,  on  account  of  the 
comparatively  large  size  of  the  heads  of  the  pastern  bones,  and 
the  incomplete  development  of  the  hoof. 

In  the  early  stages  of  ringbone,  a  horse  becomes  lame  before 
any  deposit  is  formed  or  any  swelling  takes  place;  for,  here,  the 
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cause  of  the  pain  is  inflammation  in  the  structure  of  the  bone  itself. 
When  lame  from  this  cause  in  a  fore  foot,  the  horse  goes  on 
the  heel.     The  fact  that  the  condition  of  the  hoof  and  the  state 
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of  the  pulse  and  internal  temperature  are  healthy,  will  show  that 
the  animal  is  not  suffering  from  laminitis.  Writing  about  ring- 
bones, Professor  Williams  remarks :—"  When  at  the  sides  they 
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do  not  cause  the  same  degree  of  lameness  as  when  the  front  is 
involved." 

I  have  often  observed  in  the  lameness  of  ringbone,  that  the  horse 
lifts  his  foot  off  the  ground  in  a  peculiarly  stiff  manner,  evidently, 
with  the  object  of  trying  to  bend  the  pastern  joints  as  little  as 
possible. 

Ringbone  must  not  be  confounded  with  sidebone  (p.  276),  which 
18  ossification  of  the  lateral  cartilages  of  the  foot. 

TREATMENT. — ^Although,  to  avoid  a  blemish,  we  may  be 
tempted  to  try  the  effect  of  a  biniodide  of  mercury  blister  in  pre- 
ference to  the  hot  iron ;  it  is  no  doubt  the  wisest  policy  in  the 
long  run  to  puncture  fire  deeply,  as  in  spavin  (p.  259),  the  moment 
ringbone  manifests  its  presence ;  because,  if  we  delay,  enough  bony 
material  may  be  thrown  out,  in  a  short  time,  to  permanently  de- 
stroy the  free  action  of  the  affected  joint.  The  prompt  use  of  the 
iron  (taking  care  not  to  open  a  joint)  is  the  best  means  to  arrest 
the  diseased  action,  and  to  cause  the  absorption  of  the  bony  mate- 
rial which  has  already  been  deposited.  If  the  horse  goes  on  his 
heel,  use  a  thin  rocker  shoe  (p.  197);  if  on  his  toe,  employ  a 
high-heeled  shoe. 

The  operation  of  neurotomy  is  specially  indicated  in  chronic 
cases  of  lameness  from  ringbone.  It  not  unfrequently  stimulates 
the  absorption  of  the  bony  deposit. 

Bone  Spavin. 

DEFINITION  AND  ANATOMY.— A  bone  spavin  is  a  bony  en- 
largement which,  as  a  result  of  disesLse,  forms  on  the  inside  and 
lower  part  of  the  hook  (Figs.  93,  96  and  97).  As  a  rule,  the 
term  spavin  is  used  as  referring  to  bone  spavin,  except  when  "  bog 
spavin'*  is  specially  mentioned. 

In  the  hock  <Fig6.  96,  129,  and  130)  we  have  the  true  hock  joint  formed 
by  the  astragalus  and  tibia,  which  serves  for  the  bending  and  straightening  of 
the  leg;  and  to  aid  in  the  adjustment  of  weight  during  movement,  there 
are  six  or  seven  (according  as  the  middle  cuneiform  consists  of  one  or  two 
parts)  small  bones  placed  between  the  cannon  bone  and  astragalus,  so  as  to 
form  joints  possessed  of  a  certain  amount  of  gUding  motion. 

Viewed  from  the  front  (Fig.  129),  we  see  that  the  astragalus  rests  on  the 
large  cuneiform  bone ;  the  large  cuneiform,  on  the  middle  cuneiform ;  and  the 
middle  cuneiform,  on  the  cannon  bone.  On  the  inner  side  (Fig.  98)  the  small 
cuneiform  rests  on  the  small  inner  splint  bone  and  also  on  the  cannon  bone, 
and  affords  support  to  the  large  cuneiform.  On  the  outer  side  of  the  hock, 
the  cuboid  bone  rests  on  the  cannon  bone,  stands  alongside  the  large  and 
middle  cuneiform  bones,  and  has  a  side  bearing  against  the  outer  splint  bone, 
the  top  of  which  is  free  from  downward  pressure. 

NATURE  OF  THE  DISEASE.— According  to  Gotti  and  Bayer,  spavin  is 
a  chronic  ostitis  (inflammation  of  bone)  which  begins  in  the  scaphoid,  large 
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cuneiform,  and  metatarsal  bones,  and  extends  to  the  articular  cartilages 
(p.  257)  of  the  affected  joint.  Hence  the  best  treatment  consists  in 
hastening  the  bony  union  of  the  diseased  surfaces,  which,  as  a  rule,  show 
little  or  no  tendency  to  recover  their  normal  condition.  Rest,  as  complete  as 
possible,  is  a  Tery  miportant  factor  in  obtaining  the  desired  bony  union. 

In  bone  spavin  there  is,  as  a  result  of  inflammation,  a  deposition  of  bone  on 
the  inner  and  lower  part  of  the  hock,  commencing,  usually,  between  the 
middle  cuneiform  and  the  cannon  bone,  or  between  the  middle  and  large  cunei- 
form bones.  The  higher  this  bony  formation  extends,  the  more  serious  is  the 
disease.  When  the  spavin  is  Ipw  down,  being  then  confined  to  the  joint 
between  the  middle  cuneiform  and  the  cannon  bone,  it  is  of  little  consequence ; 
as  bony  union  of  that  joint  does  not  affect  the  horse's  action  to  any  appreci- 
able extent. 


Fig.  93-  Fig-  94- 

Spavin.  No  Spavin. 

CAUSES. — We  may  reasonably  assume  that  the  usual  cause  of 
spavin  is  unduly  severe  compression  of  the  bones  of  the  hock,  be- 
cause we  find  that  work  which  entails  this  form  of  injury  is 
specially  liable  to  bring  on  spavin;  and  that  the  more  weight  is 
put  on  the  forehand,  the  less  susceptible  are  horses  to  this  com- 
plaint. Hence,  racehorses  do  not  suffer  from  spavin  nearly  so  much 
as  himters,  high  school  horses,  and  cart  horses  which  have  to  drag 
heavy  loads  up  hills.  My  experience  is,  that  circus  horses  which, 
when  in  the  ring,  have  to  walk  about  a  good  deal  on  their  hind 
legs  and  to  perform  such  feats  as  cantering  backwards  and  canter- 
ing with  one  fore  leg  continually  kept  off  the  ground,  are  more 
inclined  to  develop  spavin  than  any  other  class  of  animal.  We 
should  here  note  that  the  nearer  to  a  perpendicular  direction  the 
weight  of  a  horse  and  rider  falls  on  the  hocks  while  these  joints 
are  being  straightened  out  during  movement,  the  more  will  the 
bones  of  the  hocks  be  compressed.       Sprain  of  the  short  (inter- 


254  DISEASES   OF  BONE. 

osseouR)  ligaments  which  bind  the  bones  of  the  hock  together,  is 
a  possible  cause  of  spavin. 

HEREDITY  AND  PREDISPOSITION.— As  spavin  is  due  to 
cnuges  which  come  into  existence  after  birth,  it  cannot  be  regarded 
as  a  hereditary  disease.  Hereditary  predisposition,  however,  plays 
a  large  part  in  its  production.  In  the  first  place,  the  process  of 
evolution  in  the  horse,  which  is  a  single-toed  animal  that  has 
descended  from  five-toed  ancestors,  predisposes  him  to  suffer  from 
bony  union  of  the  bones  of  the  hock,  in  the  same  way  as  it  pre- 
disposes him  to  splint  (p.  232).  Second,  the  weaker  the  bones  of 
the  hock  are  in  comparison  to  the  weight  of  the  body,  the  more 
inclined  will  the  animal  naturally  be  to  contract  spavin.  Third, 
bad  conformation  of  the  hocks  has  undoubtedly  a  predisposing 
influence.  When  a  horse  is  "  tied  in  below  the  hock "  (namely, 
when  the  width  of  the  leg  just  below  the  hock,  viewed  sideways, 
is  small  in  comparison  to  the  width  of  the  fetlock),  the  bones  of 
the  hock  will  present  a  comparatively  small  surface  over  which 
compression  has  to  be  distributed.  Also,  "cow-hocked"  horses 
(the  points  of  whose  hocks  are  brought  comparatively  close  to- 
gether) are  said  to  be  predisposed  to  spavin ;  the  probable  reason 
being  that  the  more  the  points  of  the  hocks  are  turned  in,  the 
more  the  toes  are  turned  out,  and,  consequently,  the  more  weight 
is  thrown  on  the  inside  of  the  leg.  Fourth,  impetuosity  is  evi- 
dently a  predisposing  cause.  Fifth,  keeping  the  slope  of  the  hind 
feet  at  too  acute  an  angle  appears  to  predispose  the  animal  to 
spavin,  apparently  on  account  of  the  mechanical  disadvantage 
at  which  it  places  the  muscles  that  straighten  the  hock.  Dr. 
Eberlein  ("Journal  of  Comp.  Path.",  Sept.  1898)  telle  us  that 
"  Glemm  has  experimentally  shown  that  excessive  cutting  away  of 
the  heels  in  shoeing  is  specially  injurious  in  this  way.  Out  of 
fifteen  horses  that  were  shod  with  low  heels,  nine  became  affected 
with  spavin  in  from  one  to  two  months.  I  have  myself  had  the 
opportunity  to  verify  Glemm's  views,  and  have  obtained  similar 
results.  Peters  observed  that  spavin  is  specially  frequent  on  soft 
boggy  land  and  uneven  pavement." 

SPAVIN  FROM  A  BREEDING  POINT  OF  VIEW.— As  in- 
dividually acquired  characters  are  not  hereditary,  it  would  be  as 
reasonable  to  reject  an  animal  for  breeding  purposes,  because  he 
had  a  spavin,  as  it  would  be,  because  he  had  lost  an  eye  by  a 
gunshot  wound.  Here  the  point  to  consider,  is  that  predisposition 
in  the  form  of  defective  conformation  is  hereditary.  Hence,  in 
this  case,  rejection  should  depend  on  the  nature  of  the  conforma- 
tion, and  not  on  the  presence  of  the  spavin.     When  such  a  decision 
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18  entrusted  to  a  man  who  knows  little  or  nothing  of  equine  con- 
formation, although  his  knowledge  of  anatomy  and  pathology 
may  be  perfect,  it  will  probably  be  safer  for  him  to  reject  the 
animal  than  to  pass  it. 

CAUSE  OF  BONY  ENLARGEMENTS  BEING  FOUND  MORE 
FREQUENTLY  ON  THE  INSIDE  OF  THE  HOCK,  THAN  ON 
THE  OUTSIDE.— Although  this  question  has  not  been  definitely 
decided,  it  seems  probable  that  this  predisposition  is  due  to  more 


fig-  95 — Clean  hock.  Fig.  96.— Slight  spavin. 
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weight  being  put  on  the  inside  of  the  foot  than  on  the  outside. 
Owing  to  the  fact  that  the  grooves  on  the  bones  (tibia  and  astraga- 
lus) which  form  the  true  hock  joint  are  directed  obliquely  outwards 
as  well  as  forwards,  the  toe  of  a  hind  foot  is  rotated  slightly  in- 
wards, when  the  limb  is  straightened  out  to  the  rear,  while  the 
foot  is  on  the  ground.  The  occasional  occurrence  of  bony  en- 
largements on  the  outside  of  the  hock  (p.  245),  shows  that  excess 
of  strain  is  not  always  confined  to  the  inside  of  that  joint. 

COMPARATIVE  GRAVITY  OF  SPAVINS.-Percivall  justly  lays 
stress  on  the  fact  that  horses  should  not  be  condemned  indis- 
criminately on  account  of  having  a  so-called  low  spavin,  which, 
he  contends,  is  in  many  cases  a  veritable  splint,  and  has  no  con- 
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Tiection  with  the  small  bones  of  the  hock,  which  are  above  the 
cannon  bone  and  splint  bones. 

I  believe  that  a  splint,  having  the  appearance  of  a  low  spavin, 
rarely  occurs  on  the  head  of  the  cannon  bone  without  involving 
the  cuneiform  medium  also;  although  union  of  these  bones  fre- 
(juently  takes  place  without  the  action  of  the  animal  being  affected 
in  any  perceptible  manner ;  as  there  is  very  little  motion  in  that 
joint.  The  cuneiform  medium,  as  the  seat  of  spavin,  has  a  natu- 
rally  well-marked  bony  ridge  on  its  surface,  which  gives  it  the 
appearance  of  having  a  small  splint  (Fig.  129). 

The  more  to  the  front  of  the  hock  the  bony  deposit  is  situated, 
the  greater  danger  is  there  of  its  giving  rise  to  Icuneness ;  because 
in  that  case  it  is  more  apt  to  interfere  with  the  action  of  the 
joint,  than  if  it  was  at  the  side. 

The  lameness  of  spavin  in  horses  six  years  old  and  under  is 
usually  curable ;  but  not  that  of  old  horses  (see  remarks  on  occult 
spavin). 

Coarse  hocks  need  not  be  viewed  with  suspicion  if  both  be  exactly 
similar  and  if  the  action  is  good.  Faulty  action  from  spavin  is 
generally  indicated  by  undue  wear  at  the  toe  (Fig.  1,  p.  6).  The 
term,  "  coarse "  hock,  is  applied  to  those  hocks  in  which  the 
head  of  the  cannon  bone  and  the  prominences  on  the  bones 
above  it  are  largely  developed.  In  them,  the  cuneiform 
bones  are  large,  and  consequently  this  shape  is  the  one 
which  is  best  adapted  for  diminishing  the  ill  effects  of  con- 
cussion and  compression.  Although  the  hock  shown  in*  Fig.  96 
and  its  fellow  were  too  coarse  to  be  passed  by  most  veterinary 
surgeons ;  their  owner,  a  well-bred  Irish  mare,  had  perfect  action  in 
them,  and  was  a  very  clever  hunter  and  remarkably  "  big  "  jim:iper. 
This  furnished  a  good  example  of  the  not  uncommon  case  of  the 
existence  of  spavin  being  no  detriment  to  a  horse's  action.  Ex- 
perience teaches  us  that  work  develops  bone  as  well  as  muscle; 
consequently  hunters,  as  a  rule,  have  coarser  hocks  than  hacks  and 
light  harness  horses. 

If  an  "  aged  "  horse  has  coarse  hocks  and  goes  sound,  especially, 
if  he  has  good  action,  there  is  little  probability  of  his  becoming 
lame  in  them.  Young  horses  often  have  enlarged  hocks  which  fine 
down  as  they  grow  older. 

OCCULT  SPAVIN  is  the  term  used  to  signify  that  condition  of 
the  hock  in  which  no  external  evidence  of  disease  can  be  observed ; 
although  the  lameness  due  to  pain  in  the  part  may  be  of  a  most 
inveterate  form.  We  have  here  ulceration  of  the  surfaces 
of  the  bones  which  form  the  gliding  joints  without  bone 
being   deposited   between  or  about   them.      In   health,    the   dif- 
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ferent  bones  of  a  joint  never  touch  each  other;  as  they  are 
separated  by  articular  cartilage.  In  ordinary  bone  spavin,  this 
cartilage  becomes  ulcerated  as  the  result  of  inflammation  extending 
from  the  bones,  and  is  finally  absorbed ;  the  exudation  thrown  out 
from  the  blood-vessels  of  the  bones  being  converted  into  bony 
material,  which  causes  bony  union  and  consequent  destruction  of 
the  joint.  Here,  we  have  a  reparative  process  with  cessation  of 
inflammation.  In  occult  spavin,  on  the  contrary,  the  process  stops 
short  at  ulceration,  and  no  reparative  action  takes  place ;  hence, 
the  serious  and  intractable  nature  of  this  form  of  the  disease. 
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Fig.  98. — Inner  side  of  off  hock. 


Occult  spavin  is  naturally  much  more  common  in  old,  than  in  young 
horses;  for,  in  the  latter,  repair  is  much  more  active  than  in 
the  former.  As  the  inflammation,  and  not  the  deposit,  consti- 
tutes the  disease,  we  must  regard  bone  and  occult  spavin  as  one 
and  the  same  complaint. 

SYMPTOMS. — ^The  lameness  of  spavin  is  characterised  by  want 
of  freedom  in  bending  the  hock,  which  causes  the  horse  to  "  drag 
his  toe  "  and  to  wear  the  hoof  at  that  part  (Fig.  1) ;  and  by  the 
lameness  getting  better  as  he  "  warms  up  "  at  exercise.     In  severe 

17 


258  DISEASES  OF  BONE. 

cases,  and  especially  in  occult  spavin,  the  lameness  *'  consists  in  a 
sort  of  spasmodic  catching  up  of  the  spavined  limb  the  moment 
the  heel  of  the  foot  comes  down  upon  the  groimd,  something  after 
the  manner  of  stringhalt"  (Percivall),  At  times,  the  stiffness 
can  be  observed  only  when  the  animal  is  pushed  over  from  one  side 
to  the  other  in  his  stall.  A  spavin  may  often  be  detected  when 
riding  a  horse  down  a  steep  hill,  from  the  fact  of  his  "  dragging  the 
toe."  "  The  time  of  all  others  when  a  spavined  horse  will  be  apt 
to  manifest  his  lameness  will  be  the  day  following  after  a  hard  day's 
work ;  and  when  he  makes  his  first  egress  from  the  stable  in  the 
morning  is  the  critical  period  for  examination  "  (Percivall).  There- 
fore, we  should  be  prepared  to  form  our  judgment  quickly  in  these 
cases;  for  the  longer  the  animal  is  trotted  up  and  down  the 
less  lame  will  he  generally  become.  At  the  end  of  each  trot 
past,  he  should  be  turned  a  different  way;  for  instance,  first  to  tlie 
left  about,  then  to  the  right  about,  so  that  we  may  see  on  which 
hind  leg  he  turns  best.  If  there  still  be  a  doubt,  the  foot  of  the  sus- 
pected leg  may  be  taken  in  the  hand,  drawn  upwards  and  held  (Fig. 
2),  so  that  the  hock  may  be  kept  bent  for  a  couple  of  minutes,  and 
then  the  foot  may  be  let  down.  If  spavin  is  present,  lameness 
will  become  very  apparent,  if,  after  that,  the  horse  be  trotted. 

We  may  have  the  visible  sign  of  spavin — swelling  at,  and  hard-, 
ness  of  the  part — ^without  lameness.  If  there  be  heat  and  tender- 
ness on  pressure,  lameness  will  almost  certainly  be  present.  A 
careful  comparison  by  the  eye  should  be  made  of  both  hocks.  If 
they  are  found  to  be  exactly  similar  and  no  trace  of  lameness  is 
present,  the  horse  may  be  passed  as  all  right.  The  observer  while 
standing  close  to  the  side  of  its  respective  fore  leg,  should  view 
each  hock,  and  should  see  if  there  be  the  slightest  difference  be- 
tween the  two  hocks,  or  abnormal  prominence  on  the  site  of  spavin 
of  either.  "  Now  it  is  precisely  the  interval  between  the  promi- 
nence of  the  hook  ceasing  and  the  cannon  beginning — ^the  pajrt  of 
the  superficial  line  which  constitutes  the  dip  from  one  into  the 
other — that  is  the  site  of  spavin ;  a  small  roimd  tumour  interrupts 
the  natural  declivity  from  the  hock  to  the  cannon,  and  in  a  moment 
catches  the  eye  of  the  experienced  observer."  In  cases  where  the 
tumour,  from  its  smallness  or  flatness,  or  diffuse  character,  is  in- 
distinct to  the  eye,  the  examiner  will  not  make  his  mind  up  con- 
cerning it  until  he  has  narrowly  compared  the  suspected  with  the 
sound  or  normal  hook  "  (Percivall).  See  Figs.  93,  96  and  97.  He 
should  satisfy  himself  by  feeling  both  hocks,  the  near  with  the 
right,  the  off  with  the  left  hand.  A  more  correct  impression  is 
conveyed  by  a  light  and  moderately  rapid  touch,  when  running  the 
hand  down,  than  by  dwelling  long  and  pressing  hard. 

The  existence  of  a  spavin  in  the  form  of  a  small  point  of  bone, 
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towards  the  front  of  the  joint,  often  causes  severe  lameness,  and 
is  difficult,  if  not  impossible,  to  be  detected  without  feeling  the 
hock  with  the  hand. 

When  a  horse  is  chronically  lame  from  spavin,  the  muscles  of 
the  affected  limb  tend  to  waste  away  considerably  from  inaction. 
In  severe  lameness  of  the  hind  extremities,  the  animal  evinces 
great  disinclination  to  lie  down,  on  account  of  his  knowledge  of  the 
difficulty  he  will  have  in  getting  up;  and  his  condition  suffers 
proportionately. 

Horses  do  not  often  bedome  permanently  lame  from  spavin, 
which  is  consequently  a  much  less  grave  affection,  as  a  rule,  than 
a  sprain  of  a  back  tendon  or  of  a  suspensory  ligament,  laminitis, 
navicular  disease,  and  many  other  ailments.  This  disease,  when 
causing  lameness,  is  far  more  intractable  in  old  horses  than  in 
young  ones,  because  processes  of  repair  are  much  more  active  in 
the  latter,  than  in  the  former. 

TREATMENT.— .We  should  bear  in  mind  that  it  is  impossible 
to  cure  a  spavin,  that  is  to  say,  we  cannot  restore  the  affected 
part  to  its  normal  condition.  All  we  can  do,  is  to  hasten  the 
completion  of  the  inflammation,  and  the  consequent  removal  of  the 
lameness. 

In  the  very  early  stages  of  this  lameness,  with  or  without  heat 
and  swelling  at  the  site  of  spavin,  we  may  endeavour  to  subdue 
the  inflammation  before  any  structural  change  takes  place;  the 
best  means  being  the  administration  of  a  dose  of  physic  (aloes) ; 
the  application  of  warm  fomentations;  and  rest.  If  the  lameness 
does  not  yield  to  these  simple  means,  the  best  thing  to  do  is  to 
fire  (as  recommended  by  Eberlein)  into  the  centre  of  the  enlarge- 
ment with  a  pointed  needle-shaped  firing-iron,  which  can  be  got 
from  any  veterinary  instrument  maker.  It  should  be  about  the 
thickness  of  a  knitting-needle  at  the  base,  and  about  an  inch  in 
length.  It  is  best  made  of  iron,  as  it  requires  to  be  rigid,  in  order 
to  perform  its  task  properly.  Iron-holders,  with  a  knob  at  the 
end  to  carry  the  needle,  are  the  most  convenient  instruments  to 
use.  The  hair  on  the  spavin  should  be  shaved  off,  the  part  well 
washed  with  carbolic  soap  and  warm  water,  disinfected  with  an 
antiseptic  solution  (p.  67),  and  dried,  preferably  with  a  piece  of 
antiseptic  cotton-wool.  As  a  rule,  there  will  be  no  need  to  cast  the 
horse,  which  can  be  tied  up,  one  of  his  fore  legs  suspended 
from  a  surcingle,  and  a  twitch  put  on  him.  When  placing 
the  iron  in  the  fire,  the  needle  should  be  kept  uppermost, 
so  that  it  may  not  be  injured,  and  it  should  be  brought  to  a  white 
heat.  Two  or  three  punctures  well  into  the  bone  will  be  sufficient, 
and  care  should  be  taken  that  neither  the  true  hock  joint  nor  any 
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of  the  siieathes  of  the  tendons  are  punctured.  A  firing  needle 
should  be  heated  each  time  before  it  is  used,  so  that  its  applica- 
tion may  not  cause  either  infection  or  putrefaction.  After  the 
punctures  are  made,  the  part  should  be  covered  with  an  antiseptic 
(p.  67).  If  necessary,  the  horse  can  be  cast.  He  should  be  put 
in  slings,  should  remain  in  his  box  or  stall  for  at  least  a  month, 
and  should  be  kept  on  green  grass,  or  on  hay  and  carrots.  As 
the  chief  seat  of  the  disease  is  in  the  interior  of  the  bone  or  bones, 
deep  puncture  firing  gives  far  better  results  than  line  firing,  or 
firing  with  a  pear-shaped  iron  (Fig.  99).  Blistering  and  perios- 
teotomy are  rarely  of  any  use  in  spavin  lameness. 

It  is  advisable  before  firing  to  rest  the  horse  for  a  few  days, 
and  cool  him  down  with  green  food,  and  Epsom  salts  (p.  609).  As 
the  principle  of  puncture  firing  is  to  excite  violent  infiamma- 
tion  in  the  part,  so  as  to  promote  the  bony  union  of  the  diseased 
surfaces;  rest  as  complete  aa  possible  should  be  given  after  the 
operation,  until  the  completion  of  the  desired  imion,  which  would 
be  retarded  or  altogether  checked  by  movement.  Hence  the  ad- 
visability of  using  slings. 

A  liigh-heeled  shoe  (Fig.  4,  p.  27)  is  indicated  in  spavin  lame- 
ness. 

LEGAL  ASPECT  OF  SPAVIN.— The  fact  that  it  is  impossible 
to  draw  a  sharp  line  of  demarcation  between  a  "  coarse  hock  "  and 
one  with  spavin,  renders  the  subject  of  spavin  a  fertile  cause  of 
dispute.  Following  the  opinion  held  by  Dick,  Percivall,  Barlow, 
and  Williams,  among  others,  I  think  I  may  safely  say  that,  if 
both  hocks  are  alike,  the  action  perfect,  and  the  power  of  bend- 
ing the  joints  unimpaired,  a  horse  with  coarse  hocks  shoidd  be 
passed  soimd.  In  a  case  of  slight  spavin  without  impairment  of 
action,  such  as  that  mentioned  on  p.  256,  I  would  recommend  an 
intending  purchaser  to  buy,  if  the  animal  was  otherwise  suitable ; 
although  I  could  not  give  a  certificate  of  soundness;  for  a  bone 
spavin  (Watson  v.  Denton,  see  "  Carrington  and  Payne's  Reports/* 
vol.  vii.,  p.  85)  is  an  imsoundness,  even  when  it  does  not  produce 
lameness.  The  fact  of  the  existence  of  a  spavin  may  naturally 
be,  and  often  is,  a  subject  of  contention. 

Osteoporosis  {Big-Bead) 
appears  to  be  a  constitutional  disease  which  manifests  itself  by 
a  swollen  and  porous  condition  of  the  bones,  and  by  more  or 
less  general  paralysis.  It  is  also  known  as  osteomalacia,  fragilitas 
ossium,  and  moUities  ossium.  As  little  or  nothing  is  known  about 
the  nature  of  this  disease,  the  names  applied  to  it  have  no  scientific 
weight.     A  swollen  and  porous  condition  of  certain  bones  may  be 
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also  observed  in  cases  of  actinomycosis  (p.  125).  Although  the 
term,  osteoporosis,  is  often  applied  to  such  a  local  condition  of 
bone,  I  restrict,  for  convenience  sake,  the  use  of  this  expression, 
to  the  general  disease  which  we  are  at  present  considering.  The 
characteristic  swelling  of  the  bones  of  the  nose,  owing  to  their 
prominence  and  porous  nature,  attracts  most  attention;  hence  the 
popular  designation  "big-head,"  which  is  applied  to  this  malady. 
Li  fatal  cases,  the  animal  seems  to  die  from  exhaustion.  It  attacks 
all  classes,  and  both  sexes  of  horses.  As  a  rule,  it  is  confined 
to  young  animals;  although  I  have  known  instances  of  nine  or 
ten  year  olds  having  died  of  it. 

CHANCES  OF  RECOVERY.— As  far  as  my  experience  goes, 
animals  which  are  affected  with  osteoporosis,  and  which  are  kept 
under  the  conditions  that  give  rise  to  it,  invariably  die  from  it.  The 
only  hopeful  cases  are  those  which  are  properly  treated  in  an  early 
stage  of  the  disease. 


Fig.  99. — Pear-shaped  firing  iron. 

DURATION.— Fatal  cases  usually  run  a  course  of  several  months. 
Occasionally,  the  period  is  two  or  three  years. 

GEOGRAPHICAL  DISTRIBUTION.— This  disease  appears  to  be 
confined  to  no  particular  country.  Although  I  have  noticed  its 
occurrence,  chiefly,  in  Eastern  Bengal,  Ceylon,  Singapore,  and 
South  China — all  of  which  places  have  a  hot  moist  climate — I 
have  seen  a  large  number  of  cases  (all  confined  to  one  stud  farm) 
in  the  native  state  of  Bahawulpore  in  the  Punjab  and  a  few  in 
South  Africa,  the  climate  of  both  of  which  countries  is  dry  and 
hot.  To  judge  by  the  fact  that  Friedberger  and  Frohner  describe 
horses  as  suffering  from  rickets  but  not  from  osteomalacia  (osteo- 
porosis); this  disease  would  appear  to  be  very  rare  on  the  Conti- 
nent. It  is  found  in  certain  parts  of  North  America,  the  Sandwich 
Islands  (Harold  B.  Elliot)  and  Australia  (W.  T.  Kendall). 

SYMPTOMS. — ^I  have  remarked  that  the  characteristic  swelling 
of  the  face  appears  midway  between  the  upper  corner  of  the 
nostril  and  the  eye  (Fig.  100).  The  enlargement  is  diffuse;  though 
fairly   well   defined.     With  very  few   exceptions   in   the   cases   I 
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have  seen,  both  sides  of  the  face  have  been  affected.  In  the 
exceptional  instances,  which  I  saw  only  in  their  early  stage,  the 
enlargement  had  appeared  quite  suddenly.  I  do  not  think  there 
is  any  definite  rule  as  to  the  speed  with  which  this  growth 
increases.  I  have  known  instances  in  which  it  appeared  very 
slightly;  remained  quiescent  for  some  months;  and  then  rapidly 
increased  until  the  animal  shortly  afterwards  died  from  the 
disease.  In  cases  of  recovery,  the  enlargement  of  the  face  persists, 
unless  the  advance  of  the  malady  be  checked  in  a  very  early  stage, 
when  the  swelling  may  disappear.  When  the  enlargement  is  well 
marked,  it  gives  the  face  a  flattened  and  swollen  appearance. 
The  bones  of  the  lower  jaw  are,  also,  generally  swollen.  In  the 
cases  I  have  seen,  the  bones  of  the  face,  below  the  eyes,  were  the 
only  ones  which  were  visibly  affected. 

The  mucous  membrane  of  the  mouth  appears  swollen  and  pale, 
and  is  covered  with  a  copious  supply  of  dirty-looking  mucus. 
With  the  advance  of  the  disease  in  the  bones  of  the  lower  jaw, 
the  teeth  become  loose.  I  have  seen  some  good  instances  in  young 
horses,  of  dentition  being  retarded  to  a  marked  extent  by  this 
complaint;  that  is  to  say,  the  mouth  showed  the  animals  to  be 
a  year  or  more  younger  than  they  were. 

Soon  after,  and  occasionally  before,  the  swelling  of  the  bones  of 
the  face  has  become  manifest,  the  animal  may  be  observed  to  go 
stiffly  "  all  round " ;  and  the  consequent  lameness  is  generally 
associated  with  well-marked  loes  of  condition.  In  the  usual 
course,  this  stiffness  will  soon  unmistakably  assume  the  character 
of  general  paralysis,  which,  according  to  some  authorities,  is  due 
to  the  bones  becoming  so  wanting  in  tenacity*  that  they  lose 
their  power  of  affording  sufficiently  firm  attachment  for  the 
various  tendons  and  ligaments.  Bland  Sutton's  theory  of  pressure 
on  the  spinal  cord  being  the  cause  of  the  paralysis  of  rickets  (p. 
266),  may  also  be  applicable  to  that  of  osteoporosis.  When  in- 
vestigating this  point  post  mortem,  we  should  make  tranfiverse 
sections  through  the  vertebrae,  so  as  to  see  if  their  calibre  has 
become  narrowed  by  the  inward  swelling  of  the  bone. 

I  have  found  in  two  or  three  cases  which  had  recovered,  that 
the  resulting  alteration  in  the  nasal  passages  made  the  horse  a 
confirmed  "roarer." 

APPEARANCE  AFTER  DEATH.— The  enlarged  bones  are  ab- 
normally vascular  and  extremely  brittle. 

CAUSES. — ^I  believe  feeding  on  innutritions  grass  to  be  one 
of  the  chief  causes  of  this  disease,  and  have  observed  in  all  the 
cases  I  have  seen,  which  have  amounted  to  many  score,  that  the 
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sufferers  had  been  previously  kept  on  tliis  kind  of  fodder.  I 
saw  this  fact  well  exemplified  in  Hongkong,  where  the  Happy 
Valley  forms  the  only  pasture-land.  As  this  is  a  more  or  less 
flat  piece  of  ground,  about  IJ  mile  round,  nearly  on  the  level  of 
the  sea,  and  as  it  receives  almost  all  the  water  which  drains  off 
the  sides  of  the  neighbouring  hills;  the  grass  on  it,  in  that 
tropical  climate,  is,  naturally,  very  coarse  and  rank.     One  gentle- 


Fig.  ICO. — Horse's  head  suffering  from  osteoporosis. 


man  whom  I  knew  there,  had  five  ponies  that  died  from  this 
disease,  all  of  which  had  shown  symptoms  of  it  only  after  having 
been  tmned  out  to  graze  in  the  Happy  Valley.  He  had  no  case 
of  it  among  those  ponies  of  his  which  had  not  been  turned  out. 
While  in  the  colony,  I  met  other  horse  owners  whose  experience 
was  similar  to  that  of  this  gentleman.  The  effect  of  a  damp  climate 
on  the  grass  of  districts  in  Hawaii  (see  Mr.  Elliot's  remarks  on 
pp.  264  and  265)  is  to  render  such  herbage  innutritions. 

I  once  had  in  India,  a  lately-imported  five-year  old  Australian 
mare,  which  I  put  on  green  grass,  as  she  was  in  bad  condition. 
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After  she  had  been  on  this  diet  for  about  three  weeks,  she  became 
listless  and  slightly  paralysed,  and  quickly  developed  on  one  side  of 
the  face  the  characteristic  swelling  of  osteoporosis.  I  at  once 
had  her  fed  on  hay  which  had  been  made  from  young  oats,  and 
the  enlargement  subsided,  and  the  mare  got  all  right  in  a  few 
days 

I  saw  on  one  occasion  at  the  Bahawulpore  Stud  Farm  a  great 
many  cases — about  20  per  cent,  of  the  entire  number— of  osteo* 
porosis.  The  young  colts  and  fillies  had  a  fair  supply  of  com ; 
but  the  grass  was  so  coarse  and  innutritions  as  to  be  altogether 
unsuitable  for  horse  provender.  Besides,  it  was  grown  on  ground 
which  was  small  in  extent,  and  which  had  remained  unchanged 
and  untilled  for  many  years. 

This  disease  does  not  appear  to  be  due  to  an  insufficient  supply 
of  corn;  for  we  find,  all  over  the  world,  horses  perfectly  healthy 
on  grass  alone,  in  countries  where  osteoporosis  is  unknown. 
Besides,  I  have  seen  it  appear  in  Ceylon,  among  young  horsea 
which  had  been  kept  for  several  months  previously,  on  a  very 
liberal  allowance  of  oats.  Their  grass,  however,  was  coarse  and 
rank.  It  is  instructive  to  note  that  the  percentage  of  mineral 
matter  in  good  hay  is  at  least  double  that  in  oats,  and  that  the 
percentage  in  both  cases  is  greatly  affected  by  the  nature  of  the 
soil  upon  which  the  grass  and  com  are  respectively  grown.  In 
either  case,  the  fodder  will  be  abnormally  poor  in  bone-forming 
material,  if  it  has  been  produced  on  land  poor  in  lime. 

Deficiency  in  the  amount  of  grass  cannot  induce  osteoporosis ; 
for  thousands  of  horses  in  Egypt,  Syria,  Arabia,  and  other  places 
where  osteoporosis  is  very  rare,  remain  free  from  this  disease ; 
although  for  nine  or  ten  months  of  the  year,  they  get  no  grass; 
their  only  food  being  barley  and  barley  straw.  Also  in  South 
Africa,  where  the  disease  is  uncommon,  many  of  the  horses 
never  get  either  grass  or  hay;  only  straw  and  Indian  corn,  or 
straw  and  oats.  Straw  (see  "  Stable  Management  and  Exercise ") 
contains  nearly  as  much  mineral  matter  as  hay.  As  horses  in  the 
open,  contract  the  disease  as  readily  as  those  which  are  stabled; 
confinement  cannot  be  regarded  as  a  cause. 

A  second  cause,  advanced  by  Mr.  Geo.  H  Bems  ("  American 
Veterinary  Review,"  Dec,  1890),  is  residence  in  a  damp  situation, 
such  as  a  stable  in  a  cellar,  or  on  low  ground.  I  believe  that 
pit  ponies  are  specially  liable  to  this  disease. 

Mr.  Harold  B.  Elliot,  M.R.C.V.S.  ("Journal  of  Comparative 
Pathology,"  Dec.,  1899),  tells  us  that  he  is  convinced  from  practical 
experience  that  the  disease  is  not  due  to  diet,  but  wholly  to 
climatic  influences.  It  is  very  common  in  the  Island  of  Hawaii, 
which  is  the  chief  sphere  of  his  practice,  and  which  furnishes  at 
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least  100  yictims  every  year.  Some  parts  of  this  island  of  the 
Sandwich  group  are  very  damp,  and  have  an  annual  rainfall  of  about 
160  inches.  Other  districts  are  dry,  and  are  rarely  favoured  with 
rain.  In  the  former,  the  disease  is  remarkably  prevalent,  but  it 
never  occurs  in  the  latter.  Removal  of  affected  animals  to  a 
dry  district  is  followed  by  immediate  improvement  and  ultimate 
recovery,  which  is  a  termination  that  does  not  otherwise  take  place. 
He  states  that  horses  will  contract  it  under  any  conditions  of  diet, 
and  that  it  seems  to  be  regulated  only  by  climate.  "  Altitude  and 
temperature  do  not  appear  to  affect  the  course  of  the  disease.  In 
my  district,  cases  are  seen  both  at  sea  level  and  on  elevated  lands 
where  the  thermometer  occasionally  registers  freezing  point.  Owing 
to  the  lack  of  nutritious  forage  there  are  no  breeding  establishments 
in  the  rainy  districts,  and  of  the  few  foals  which  are  born,  nearly 
all  succumb  to  the  disease  before  attaining  maturity.  The  geo- 
logical formation  of  the  island  is  similar  throughout  its  whole 
extent,  and  is  purely  volcanic.  .  .  The  recoveries  resulting 
from  change  of  locality  contrast  strongly  with  the  inadequacy  of 
drugs.  Two  thorough-bred  animals,  each  four  years  old,  were  in 
the  last  stages  of  this  disease;  they  were  removed  to  a  dry  dis- 
trict, well  fed,  and  allowed  the  run  of  a  small  paddock.  Restora- 
tion to  normal  health  was  effected  in  three  months." 

NATURE  OF  THE  DISEASE.— Osteoporosis  appears  to  be  a  specific 
inflammation  of  bone  by  which  a  portion  of  the  earthy  matter  become  dis- 
solved. ^  Its  course  closely  resemble  that  of  hum«n  "r«refying  ostitis," 
which  IS  described  as  follows  by  Erichsen:  "A  portion  of  compact  bone 
nDdergoiner  this  changfl  is  in  the  eftrli^st  stAges  slightly  redder  than  natural; 
the  openings  of  the  Hayersian  canals  after  a  time  become  somewhat  in- 
creased in  size,  and  consequently  a  larger  number  are  yisible  to  the  naked 
eye.  As  the  process  advances,  the  Haversian  canals  increase  at  the  expense 
of  the  bone  surrounding  them,  and  when  they  reach  a  sufficient  size,  they  can 
be  seen  to  contain  a  small  quantity  of  pink  granulation  tissue  surrounding  the 
yessel.  If  a  portion  of  the  bone  at  this  stage  be  macerated,  it  presents  a 
porous,  spongy  appearance,  almost  resembling  cancellous  tissue."  The 
Haversian  canals  are  the  extremely  minute  canals  (they  vary  from  a  200th 
to  2,500th  part  of  an  inch  in  diameter)  which  run  through  the  substance  of 
bone;  and  cancellous  tissue  is  the  spongy  portion  of  bone. 

Considering  that  osteoporosis  is,  as  far  as  I  have  been  able  to  find  out, 
confined  to  certain  districts,  and  that  in  other  places  errors  of  diet,  no  matter 
how  much  intensified,  appear  to  have  no  effect  in  setting  up  this  disease ;  I 
cannot  resist  making  the  conjecture  that  it  is  due  to  some  specific  poison 
contained  in  the  fodder  consumed.  Up  to  the  present,  no  exact  information 
has  been  obtained  respecting  the  manner  in  which  the  diseased  condition  of 
bone  is  brought  about.  The  facts  which  I  have  given  in  the  preceding  para- 
graphs of  this  section,  show  that  osteoporosis  can  occur  when  the  food  has  a 
snfiiciency  of  nutrient  matter,  including  salts  of  lime. 

DIRTTNGUISHING  SIGNS.— See  "Distinguishing  signs  of  rickets," 
page  068. 

PRINCIPLES  OP  TREATMENT.— I  have  seen  the  best  results  obtained 
from  the  adoption  of  the  principle  that  the  disease  is  due  to  some  noxious 
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matter  in  the  forage ;  and  would  accordingly  adyise  complete  change  of  grass 
or  hay.  I  have  iu  no  ca^e  been  able  to  trace  the  disease  to  the  consumption 
of  any  particular  kind  of  corn.  Knowing  the  good  effects  of  the  administration 
of  salts  of  lime,  iron,  phosphorus  (page  269),  and  fat  (in  the  form  of  cod  liver 
oil,  linseed  oil  or  butter,  for  instance)  in  apparently  allied  diseases  of  bone,  we 
might  also  employ  these  agents  here. 

TREIATMENT. — ^Mr.  Bems,  whose  experience  of  this  disease  is 
similar  to  that  of  Mr.  Elliot,  states  that  be  has  seen  well-developed 
cases  cured  solely  by  change  to  a  dry  location.  We  should  change 
the  grass  or  bay.  Give  if  possible  (as  is  tbe  custom  in  Australia 
and  South  Africa)  untbrasbed  young  oats  (oaten  bay).  If  sound 
bay  or  grass  different  to  that  on  which  tbe  affected  animal  was 
fed,  be  unobtainable,  I  would  substitute  for  it,  bran  and  straw, 
say,  seven  pounds  of  tbe  former  (to  be  given  dry)  and  a  full  supply 
of  tbe  latter.  I  recommend  bran,  because  it  is  very  digestible, 
and  contains  a  large  amount  of  bone  forming  material. 

Mr.  Woods,  F.R.C.V.S.  ("The  Veterinary  Journal"  for  August, 
1879),  writes: — ^"Several  slight  cases,  which  were  at  once  brougbt 
out  of  tbe  (coal)  pits,  recovered.  They  were  put  in  loose  boxes 
at  tbe  farm,  and  treated  witb  a  mild  laxative  (linseed  oil),  followed 
by  mineral  tonics  and  chlorate  of  potass  dissolved  in  tbe  drinking 
water.  Mashes  and  grass  were  given  as  food."  A  pint  of  linseed 
oil  would  be  sufficient  as  a  laxative;  and  a  drachm  of  sulphate  of 
iron  might  be  given  daily  in  tbe  food,  and  1  oz.  of  cblorate  of 
potass  in  tbe  water.  Salt  should  be  supplied,  either  in  tbe  form 
of  a  large  lump  of  rock  salt,  for  tbe  animal  to  lick  when  he  likes ; 
or  mixed  in  the  food,  to  an  amount  of  3  or  4  oz.  daily.  We  migbt 
treat  as  for  rickets  (see  following  section). 

Rickets. 

Rickets  is  a  disease  of  youth,  namely,  of  a  period  of  life  during 
which  development  of  bone  takes  place.  It  is  rare  in  tbe  horse, 
and  is  almost  entirely  confined  to  foals  and  yearlings.  It  also 
affects  children,  monkeys,  ruminants,  rodents,  marsupials,  large 
and  small  cats,  bears,  swine,  dogs,  seals,  birds,  and  probably  all 
other  animals  possessed  of  bones.  T.  D.  A.  Cockerell  considers 
that  even  sbell  fish  suffer  from  it.  "  So  frequent  is  it  amon^ 
quadi*umana  that  half  tbe  monkeys  and  lemurs  brougbt  to  this 
coimtry  die  rickety"  (Bland  Sutton). 

NATURE  AND  CAUSES.— Rickets  is  a  general  disease  in  wbich 
tbe  principal  manifestations  are  increased  development  of  new 
bone  whicb  is  abnormally  soft  and  weak,  and  tbe  formation  of 
bony  tumours  (exostoses),  especially  about  tbe  jo\nts.  Tbe  exist- 
ing bone   remains  practically  unchanged.       Tbe  surface  of  tbe 
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body  is  unusually  sensitive  to  pressure.  This  disease  appears 
to  be  caused  by  deficiency,  in  the  food,  of  salts  of  lime,  or  of  want 
of  power  of  assimilating  such  salts  on  account  of  the  absence,  in 
the  food,  of  other  constituents  which  are  necessary  to  healthy 
digestion.  Thus,  Cheadle  "cites  a  case  of  most  extreme  rickets 
occurring  in  a  child  fed  on  skim  milk,  and  also  the  beneficial 
effect  of  cod  liver  oil.  The  cure  of  rickets  in  the  lion  cubs  at 
tho  Zoological  Gardens,  which  were  fed  only  on  horse  flesh,  by 
giving  them  cod  liver  oil  and  pounded  bones  with,  milk  is  a  remark- 
able instance  of  the  part  played  by  an  improper  diet  in  the  produc- 
tion of  the  disease.  .  .  A  deficiency  of  lime  in  the  water  of  the 
district  has  also  been  stated  to  be  a  cause  of  this  disease,  but 
this  is  evidently  not  the  case,  for  rickets  is  far  more  common  in 
London,  which  is  supplied  with  water  containing  a  considerable 
amount  of  lime,  than  in  Glasgow,  where  the  water  contains  merely 
a  trace"  {Eriehsen),  In  human  practice,  the  urine  of  rickety 
patients  sometimes  has  an  excess  of  phosphate  of  lime,  which  is 
derived  from  the  imperfectly  digested  food,  and  not  from  the 
rickety  bones.  Rickets  is  essentially  a  disease  of  youth;  as  it  is 
connected  with  the  deposition  of  new  bone. 

The  chief  causes  of  rickets  in  the  horse  are  a  supply  of  milk 
which  is  defective  in  quantity  or  quality;  food  which  does  not 
furnish  a  sufficiency  of  salts  of  lime ;  too  high  feeding ;  and  want 
of  exercise.  All  these  causes  may  be  intensified  by  insanitary  con- 
ditions. Hereditary  influence  in  this  disease  seems  to  be  confined 
to  the  mare ;  for  no  part  appears  to  be  taken  by  the  sire.  Although 
it  is  probable  that  some  foals,  like  some  children,  are  bom  rickety ; 
the  exciting  causes  after  birth  are  far  more  potent  than  those 
before  birth.  On  the  Continent,  foals  not  very  infrequently  get 
rickets  from  being  fed  almost  exclusively  on  bran,  which,  like 
oats,  contains  much  less  mineral  matter  than  hay.  Roloff,  Voit, 
and  others  have  proved  by  experiment  that  rickets  can  be  pro- 
duced by  feeding  young  animals  on  food  which  is  deficient  in  salts 
of  lime. 

Carnivorous  animals  are  liable  to  rickets  if  they  are  fed  on 
meat  without  bones;  and  pigs,  if  their  food  consists  almost  en- 
tirely of  potatoes,  which  are  poor  in  salts  of  lime.  Rickets  appears 
to  be  less  common  on  soils  which  are  rich  in  lime,  such  as  those 
of  chalk  and  limestone,  than  on  soils  poor  in  lime,  like  those  of 
gravel,  sandstone,  and  granite. 

The  swelling  of  the  joints  in  rickets  is  caused  by  inflammation 
set  up,  on  account  of  the  ligaments  of  the  joints  breaking  away 
from  the  soft  bone  to  which  they  are  attached. 

SYMPTOMS. — ^The   first   symptom   to  be   generally   noticed   is 
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decrease  in  power  of  moYement  from  one  place  to  another,  and 
fatigue  from  comparativelj  slight  exertion.  There  is  gradual 
swelling  of  the  joints,  chiefly  of  the  hook,  knee,  and  fetlock.  The 
animal  may  knuckle  over  in  front  and  behind,  or  his  hind  fetlocks 
may  descend  down  on  the  ground.  In  bad  cases,  the  diflSoulty  la 
moving  about  gradually  increases,  until  the  animal  is  unable  to 
walk  or  even  stand,  and  dies  from  want  of  food  and  exhaustion; 
and  there  is  a  greater  or  less  degree  of  paralysis  of  the  limbs, 
which  has  been  shown  by  Bland  Sutton  ("  Introduction  to  General 
Pathology  ")  to  be  due  to  the  gradual  filling  up,  with  spon^  bone, 
of  the  spinal  canal,  so  that  continued  and  increasing  pressure  is 
exerted  on  the  spinal  cord,  which,  on  that  account,  wastes  away 
and  becomes  unable  to  properly  stimulate  the  muscles  of  the  limbs 
to  exertion.  The  bones  of  the  spinal  column  (vertebroe),  except 
those  of  the  tail,  have  a  canal  in  them  in  which  lies  the  spinal 
cord,  and  these  united  canals  form  a  passage  (the  spinal  canal) 
which  is  continuous  with  the  cavity  containing  the  brain.  Thus, 
the  spinal  cord  is  a  continuation  of  the  brain,  and  with  it  forms 
the  great  nervoua  centre  which,  by  means  of  the  conducting  nerves, 
receives  impressions  from  the  various  senses,  and  transmits  stimuli 
to  the  muscles.  Continued  pressure  on  nervous  matter  causes  it 
to  waste  away  and  to  lose  its  power  of  stimulating  muscles  to 
movement;  paralysis  being  the  result. 

In  rickets  the  bones  become  so  abnormally  brittle,  that  they 
are  apt  to  break  with  little  or  no  unusual  provocation.  The 
curvature  of  the  bones  of  the  limbs  which  is  characteristic  of 
rickets  in  children,  pigs,  and  dogs,  for  instance,  is  seldom  well 
marked  in  horses.  In  this  disease,  dentition  is  delayed  in  the 
same  manner  as  it  is  in  osteoporosis  (p.  262).  The  patient  may 
remain  in  good  condition  if  fed  in  the  ordinary  way,  even  when 
it  cannot  stand.     Rickets  runs  a  chronic  course  of  several  months. 

DISTINGUISHING  SIGNS.— Rickets  may  be  mistaken  for  rheu- 
matoid arthritis,  umbilical  pyaemia  (p.  532),  or  osteoporosis.  The 
swelling  of  the  joints  in  rickets  is  of  a  far  less  inflammatory  nature 
and  runs  a  much  more  chronic  course  than  in  umbilical  pyaemia, 
or  in  the  rheumatoid  arthritis  of  foals.  The  presence  of  pus  in 
the  affected  joints  and  constitutional  disturbance  are  typical  of 
umbilical  pyaemia.  The  peculiar  swelling  of  the  bones  of  the 
face,  the  general  progressive  paralysis,  and  the  absence  of  marked 
joint  troubles  of  the  limbs  separate  osteoporosis  from  rickets. 

CHANCES  OF  RECOVERY  from  an  attack  of  rickets  are  not 
very  hopeful ;  for  our  equine  patients  have,  aa  a  rule,  to  be  cured 
sound ;  and  not  with  the  mere  capacity  of  living.     Rickety  children 
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readily  reoover  under  proper  treatment,   though  the  deformity 
generally  persists. 

TREATMENT. — ^If  the  foal  has  not  been  already  weaned,  we 
should,  if  possible,  put  it  to  a  healthy  foster-mother  which  has 
plenty  of  milk.  If  it  has  been  taken  away  from  its  dam  too  early, 
it  should  be  sent  back  to  her,  put  to  an  efficient  foster-mother, 
or  liberally  fed  on  cow's  milk,  to  the  daily  ration  of  which  15 
gTEiins  of  pepsin  may  be  added,  in  ord«r  to  reduce  the  amount 
of  hard  curd  that  is  deposited  from  the  milk  of  cows.  To  make 
cows'  milk  of  approximately  the  same  composition  as  mares'  milk, 
we  should  add  to  each  pint  of  it,  half  a  pint  of  water  and  three- 
quarters  of  an  ounce  of  sugar.  Phosphorus  has  been  proved  by 
Kassowitz  to  be  the  most  valuable  drug  in  this  disease.  In  young 
fools  it  may  be  given  daily  in  doses  of  one-tenth  of  a  grain  dis- 
solved in  an  ounce  of  cod  liver  oil  or  linseed  oil.  As  iron  has  a 
good  effect  in  this  disease,  we  may  give  10  grains  of  sulphate  of 
iron  twice  a  day  to  the  young  foal,  or  better  still,  if  cost  be  no 
great  object,  an  ounce  of  steel  wine  (vinimi  ferri).  A  pint  of  lime 
water  mixed  with  milk  may  be  given  daily,  especially  if  there  be 
signs  of  diarrhoea  or  acidity.  The  food  should  be  carefully  regu- 
lated according  to  the  principles  already  discussed. 

Rheumatoid  Joint  Disease  i  Rheumatoid  Arthritis). 

GENERAL  REMARKS. — In  mankind,  rheumatoid  arthritis  is 
not  an  imcommon  disease,  and  consists  of  a  chronic  and  incurable 
inflammation  of  one  or  more  joints,  the  hip  being  a  favourite 
seat.  As  a  great  rule,  it  is  a  malady  of  old,  or  at  least,  middle- 
age;  and,  when  it  occurs,  often  follows  an  injury  to  the  part,  or 
chill.  "The  essential  cause  of  the  disease  is  indeed  unknown.  It 
appears  to  have  no  connection  with  tubercle,  gout,  or  true 
rheumatism  except  in  so  far  as  these  act  as  depressing  agents" 
{Erichsen).  The  bones  that  form  a  joint,  as  I  have  explained  on 
p.  257,  do  not  come  in  contact  during  health,  but  are  kept  apart 
by  the  articular  cartilages  which  respectively  cover  the  ends  of 
the  bones,  and  which  thus  form  two  smooth  surfaces  that  being 
lubricated  by  synovia  (joint  oil)  work  on  each  other  without  injury. 
"The  starting  point  of  the  disease  appears  in  most  cases  to  be 
the  articular  cartilage.  The  first  change  observed  is  a  loss  of  polish 
and  smoothness,  gradually  increasing  till  the  surface  becomes 
velvety  in  appearance.  Microscopic  examination  shows  that  this 
change  is  due  to  the  gradual  conversion  of  the  matrix  into 
fibrous  tissue,  the  fibrillse  of  which  are  arranged  at  right  angles 
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to  the  surface  *'  (Erichsev),  Owing  to  loss  of  smoothness,  friGtiou 
is  set  up,  with  the  result  that  the  opposing  and  altered  cartilages 
become  worn  away,  and  the  ends  of  the  bones  are  brought  into 
contact.  As  exposed  bone  is  unable  to  bear  friction  with  im- 
punity; the  surfaces  which,  during  movement  of  the  joint,  now 
rub  against  each  other,  become  inflamed,  and  a  deposit  of  very 
compact  bone  is  formed  in  their  substance.  When  the  opposing 
surfaces  of  bone  have  assumed  this  ivory-like  or  porcelaneoua  struc- 
ture, the  joint,  when  moved,  will  naturally  be  liable  to  emit  a 
creaking  sound,  which  is  a  frequent  symptom  of  the  disease  in  an 
advanced  stage.  The  effect  of  the  inflammation,  if  long  oontinuedy 
is  to  more  or  less  enlarge  and  deform  the  ends  of  the  bones 
which  form  the  joint,  and  to  cause  a  deposit  of  bony  material 
about  the  diseased  part.  From  the  foregoing  remarks  I  think 
we  may  assume,  at  least  for  convenience  sake,  that  rheumatoid 
arthritis  is  an  inflammation  of  articular  cartilage,  followed  by 
destruction  of  the  opposing  portions  of  cartilage,  and  by  the  deposit 
of  peculiarly  dense  bone  on  the  exposed  bony  surfaces. 

In  the  horse,  we  can  recognise  two,  if  not  three,  forms  of  joint 
inflammation  closely  resembling  rheumatoid  arthritis  of  man. 
They  may  be  described  as  follows:  — 

(1.)  The  not  very  imconmcion  chronic  inflammation  of  the  true 
hock  joint  which  is  characterised  by  pain ;  lameness ;  the  emission 
of  a  creaking  sound,  especially  when  the  animal  begins  to  move 
after  rest;  often,  if  not  always,  by  an  increased  amount  of  fluid 
in  the  joint;  and  by  bony  deposit  about  the  part.  The  course  of 
this  disease  in  the  horse  appears  to  be  identical  with  that  of 
rheumatoid  arthritis  of  man.  As  a  great  rule,  it  becomes  de- 
veloped only  in  old  or  at  least  adult  horses  which  have  done  a 
good  deal  of  hard  work.  It  is  only  fair  to  say  that  some  hocks  which 
are  perfectly  healthy  emit  at  times  a  similar  creaking  soimd,  which, 
therefore,  cannot  be  regarded  as  peculiar  to  this  disease ;  although, 
possibly,  it  may  be  a  constant  symptom.  There  is  always  a  certain 
amount  of  stiffness  in  the  joint,  with,  at  times,  marked  lameness. 
In  some  cases,  I  have  seen,  while  the  horse  was  at  work,  sudden 
and  most  painful  lameness  occur,  even  to  the  extent  of  the  animal 
holding  up  the  affected  limb  off  the  ground,  for  a  short  time. 
This  seizure  would  pass  off  after  a  few  minutes'  rest.  The  cause 
of  it,  I  presume,  was  the  detachment,  from  the  diseased  cartilage 
or  from  the  bony  deposit,  of  a  particle  which  got  between  the 
articulating  surfaces. 

A  horse  with  this  disease  in  the  hock  may  continue  capable  of 
a  fair  amount  of  work  for  years. 

(2.)  A  similar  though  more  acute  form  of  inflammation  of  the 
stifle  joint     I  have  met  with  one  case  of  this  in  a  van  (light  cart) 
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horse,  which  was  about  nine  years  old,  and  which  was  accustomed 
to  do  hard  work.  Figs.  101  and  102  show  the  two  characteristic 
positions  alternately  assiuned  by  him  while  at  rest  during  the 
progress  of  the  disease.  He  would  raise  the  foot  off  the  ground 
and  keep  the  limb  bent  for  several  seconds  as  in  Fig.  101,  and 
then,  seemingly  because  the  muscles  got  tired,  would  lower  the  leg 
down,  as  in  Fig.  102,  to  be  raised  again  in  about  half  a  minute's 
time.     Although   the   first   steps   taken   were   extremely   painful, 


Fig.  loi. — Position  assumed  in  rheumatoid  arthritis  of  stifle. 


the  lameness,  after  that,  was  not  very  great.  No  exciting  cause 
could  be  found  for  this  case,  which  was  in  charge  of  Mr.  F.  B. 
Jones,  M.R.C.y.S.,  of  Leicester,  and  which  ran  a  chronic  course 
of  some  months  before  slaughter.  There  was  gradual  and  well- 
marked  wasting  of  the  muscles  of  the  croup  and  thigh  of  the 
affected  side.  Post-mortem  examination  showed  an  inflamed 
condition  of  the  stifle  joint,  which  contained  a  large  amount  of 
orange-coloured  synovia.  Its  synovial  membrane  was  orange- 
coloured,  thickened,  and  covered  with  wart-like  growths.  The 
articular  cartilages  were  partly  worn  away,  and  gave  almost  un- 
mistakable evidence  of  rheumatoid  arthritis.  An  apparently 
identical  case  in  the  near  hind  leg  is  described  by  Moller,  who 
terms  the  disease  gonitis  chronica  sicca, 

I  have  no  reason  for  supposing  that  this  disease  of  the  stifle 
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differed  from  that  of  the  hock,  except  that  it  ran  a  more  acute 
course.  I  would  therefore  be  inclined  to  class  them  both  under 
the  one  heading  of  rheimiatoid  arthritis. 

(3.)  An  inflammation  of  the  joints  of  the  limbs  of  foals,  without 
formation  of  pus,  and  probably  connected  with  nayel-iU  (p.  532). 
In  the  two  or  three  cases  I  have  seen,  the  animals  were  from  three 
to  five  months  old.  The  first  t^rmptom  noticed  was  decrease  in 
power  of  movement  from  one  place  to  another,  and  fatigue  from 
comparatively  slight  exertion.  There  was  gradual  swelling  of  the 
joints,  ohiefly  of  the  hock,  stifle,  knee  and  fetlock,  and  also  swell- 
ing of  the  front  of  the  cannon  bones.  The  animals  knuckled  over 
more  and  more  on  all  four  legs  until  they  were  unable  to  walk, 
and  could  stand  only  with  difficulty,  so  that  they  had  to  be 
destroyed.  During  the  course  of  the  disease,  which  lasted  for 
about  two  months,  they  remained  in  good  condition,  their  general 
health  was  apparently  unimpaired,  and  the  inflamed  joints  were 
not  painful  to  the  touch.  The  affected  joints,  by  post-mortem 
examination,  showed  all  the  signs  of  rheumatoid  arthritis,  in- 
cluding the  ivory-like  deposit  on  the  denuded  ends  of  the  bones. 
The  age  of  the  sufferers,  the  rapid  progress  of  the  disease,  and  its 
general  attack  on  the  joints  of  all  four  limbs,  point,  I  venture  to 
think,  to  infection  as  the  cause,  and  justify  the  separation  of  this 
disease  from  the  rheumatoid  arthritis  of  adult  and  old  horses, 
which  form  of  inflammation  has  a  close  connection  with  injury 
or  at  least  hard  work.  In  these  foal  cases,  the  inflammation  was 
persistent,  and  did  not  show  any  tendency  to  shift  from  one  joint 
to  another,  which  is  a  peculiarity  of  the  inflammation  of  true 
rheumatism. 

TREATMENT  appears  to  be  of  no  avail.  A  horse  slightly 
affected  should  be  put  only  to  light  labour.  In  the  stable,  he 
should  be  induced  to  lie  down  as  much  as  possible. 

Stiff  Joints  and  Knuckling  Over. 

GENERAL  REMARKS.— I  shall  confine  my  attention,  under  this 
heading,  to  the  joints  of  the  fetlock  and  knee. 

We  are  all  aware  of  the  tendency  which  the  pastern,  especially 
of  horses  used  at  fast  paces,  has  to  become  unduly  upright  from 
the  effects  of  work.  If  we  examine  the  joint,  we  shall  find  that 
this  upright  condition  of  the  pastern  is  owing  to  inability  to 
extend  the  joint  to  a  normal  extent;  in  other  words,  to  bring 
the  fetlock  pad  sufficiently  near  the  ground.  As  the  action  of 
a  limb  in  producing  locomotion  is  due  to  the  difference  between 
its  length  when   its  joints  are  bent  and   its  length  when  they 
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are  straightened  out;  loss  of  "play"  in  the  fetlock  joint  (or 
uprightness  of  pastern)  is  always  followed  by  more  or  less 
loss  of  power  of  locomotion.  In  light  saddle-horses  which 
are  sound  and  which  have  good  action,  the  fetlock  pad,  in 
the  gallop  or  fast  canter,  should  come  nearly  down  to  the  ground, 
as  in  Fig.  11  (p.  39),  in  which  the  pastern  makes  an  angle  of 
about  120^  with  the  cannon  bone.  The  maximum  direct  flexion 
(bending)  of  a  healthy  fetlock  joint  is  shown  in  Fig.  103. 


Fig.  I02. — Alternate  position  assumed  in  rheumatoid  arthritis  of  stifle. 

As  a  rule,  when  inflammation  from  work  or  sprain  (which  are 
the  cases  we  are  at  present  considering)  occurs  in  a  joint  suffi- 
ciently to  permanently  impair  its  power  of  movement,  we  shall 
find  adhesions  about  the  part,  and,  probably  also,  shortening  of 
the  ligaments  which  antagonise  the  extension  of  the  joint,  and 
which,  in  the  case  of  the  fetlock,  check  the  descent  of  the  fetlock 
pad.  The  further  progress  of  these  cases  will  generally  be  depo- 
sition of  bone  about  the  part,  and  the  gradual  conversion  into 
bone  of  the  fibrous  structures  and  cartilages  of  the  joint.  A 
return  to  soundness  is  possible  only  when  the  articular  cartilages 
(p.  269)  have  remained  intact,  and  when  any  bony  deposit  which 
may  have  taken  place,  is  so  situated  as  not  to  interfere  with  the 
movement  of  the  joint.  At  the  same  time,  our  surgical  interfer- 
ence need  not  be  restricted  to  obtaining  soundness;  but  may  also 
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be  applied  to  increasing  the  usefulness  of  a  limb.  Not  unfre- 
quently  the  inflaaiimation  of  the  fetlock  joint  has  been  caused,  or 
complicated,  by  fracture  of  one  or  both  of  the  sesamoid  bones, 
which  are  at  the  back  of  the  fetlock,  in  which  case  there  will  be 
no  hope  of  restoring  to  the  joint  its  former  healthy  action. 

TREATMENT. — ^In  hopeful  cases,  namely  those  in  which  the 
articular  cartilages  are  healthy,  and  no  deposit  of  bone  interferes 
with  movement,  the  problem  is  the  same  as  that  which  the  human 
surgeon  has  in  restoring  normal  mobility  to  an  elbow  which,  on 
recovering  from  a  dislocation,   has  remained   at  rest  in  a  bent 
position  for  too  long  a  time,  but  without  suffering  from  diseased 
changes  beyond  the  formation   of  adhesions.     In  this  case,    the 
doctor  may  proceed  to  forcibly  extend  the  joint,  so  as  to  break 
down  the  adhesions  then  and  there,  or  may  get  his  patient,  by 
working  dumb   bells   or  Indian  clubs   or  by   other  exercises,    to 
gradually  straighten  out  the  fibrous  bands  that  form  the  adhesions, 
and  to  lengthen  the  contracted  ligaments.     In  slight  cases,    and 
especially  with  foals,  I  would  follow  MoUer's  advice  to  obtain  the 
necessary  obliquity  of  pastern  by  lowering  the  heels,  and  if  that  did 
not  do,  by  using  a  long-toed  shoe  (Fig.  104),  which  would  naturally 
increase  the  leverage.     In  bad  cases,  calkins  of  the  form  shown  in 
Fig.  4,  should  be  used  with  the  long-toed  shoe,  and  lowered  from 
time  to  time  in  accordance  with  the  descent  of  the  fetlock.     The 
effect  of  lowering  the  heels  would  be  increased  by  using  tips,  or 
by  employing  shoes  which  are  thick  at  the  toes  and  thin  at  the 
heels.     MoUer,  in  his  work  on  veterinary  surgery,  describes  the 
treatment  of  foals  which  knuckle  over,  as  entirely  successful  by 
forcible  extension,  after  the  animal  has  been  cast,  and  then  keeping 
the  pastern  in  proper  position  by  carefully  padded  splints,  or  by 
a  special  apparatus,  such  as  that  of  Friebel  or  Brunet,  either  of 
which  could  be  obtained  from  a  veterinary  instrument  maker. 
Major  Blenkinsopp  and  Colonel  Nunn,  A.V.D.,  have  performed  many 
experiments  in  restoring  mobility  to  stiff  fetlock  joints  by  forcible 
extension  while  the  patient  has  been  imder  the  influence  of  chloro- 
form, the  employment  of  which,  or  of  ether,  is  a  necessity  for 
overcoming  the  natural  resistance  of  a  grown-up  horse.     For  this 
object,  the  action  of  the  drug  should  be  pushed  so  as  to  obtain 
complete   muscular   relaxation.     The   after-treatment   consists   of 
bandaging  with  cotton  wadding  (p.  45)  and  in  massage  (p.  664). 
For  further   information   on   this    subject   see   "The  Veterinary 
Record,"   2l8t  December,    1896,   Eccles's  "The  Practice  of  Mas- 
sage," and  MoUer's  work.     Stiffness  of  the  knee  may  be  similarly 
combated. 
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Fig.  103. — Extreme  direct  flexion  of  fetlock  joint. 


Fig.  104. — Long-toed  shoe. 
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Sidebones. 

NATURE. — Sidebones  ia  the  term  used  to  express  an  ossified 
condition  of  the  lateral  cartilages.  The  ossification  m&y  be  partial 
or  complete,  and  may  affect  both  cartilages,  or  only  one.  The 
lateral  cartilages  are  plates  of  cartilage  mixed  with  fibrous  tissue 
which,  on  each  side,  are  attached  to  and  placed  above  the  wings 
of  the  pedal  bone.  We  may  look  upon  them  as  cartilaginous  and 
fibrous  prolongations,  above  and  to  the  rear,  of  (the  wings  of  the 
pedal  bone.  Fig.  105  gives  us  a  representation  of  a  pedal  bone 
from  which  the  lateral  cartilages  have  been  removed ;  and  Fig.  106, 
that  of  the  same  pedal  bone  with  these  cartilages  intact.  In  Fig. 
1 07,  which  is  a  transverse  and  vertical  section  of  a  horse's  foot,  the 
lateral  cartilages  can  be  seen  as  white  curves.  Each  cartilage 
in  an  ordinary  saddle-horse  is  about  3  inches  long,  ^  inch  in 
thickness,  and  is  about  If  inches  high  at  the  end  of  the  wing  of 
the  pedal  bone,  behind  which  it  projects  for  about  1^  inches. 
These  cartilages,  which  are  peculiar  to  the  horse  family,  are 
attached  to  the  plantar  cushion  (Figs.  61  and  70),  which  is  a 
fibrous  and  more  or  less  elastic  body  that  acts  as  a  buffer  between 
the  frog  and  the  bones  which  are  above  it.  The  lower  part  of 
the  plantar  cushion  is  covered  by  the  sensitive  frog,  which  is  a 
membrane  that  secretes  the  frog.  The  lateral  cartilages  are  more 
largely  developed  in  the  fore  feet  than  in  the  hind  feet.  When 
these  cartilages  are  ossified,  they  usually  present  more  or 
less  the  appearance  shown  in  Figs.  108  and  109.  Sometimes  only 
the  front  part  of  the  cartilage  (at  the  quarters)  becomes  ossified, 
as  in  Fig.  110,  in  which  case  the  cartilages  at  the  heels  preserve 
their  elasticity. 

OCCURRENCE. — Sidebones  are  almost  always  confined  to  the 
fore  feet;  and  in  the  majority  of  cases  affect  only  cart-horses.  I 
think  I  may  say  that  at  least  50  per  cent,  of  heavy  draught 
animals  in  large  towns  in  England  and  Scotland  suffer  from  them. 
The  outer  cartilage  is  more  frequently  affected  than  the  inner ;  and, 
according  to  Lungwitz,  the  near  fore  foot,  than  the  off  fore.  Side- 
bones are  rarely  seen  in  young  horses  which  have  not  been  put  to 
work. 

CAUSES. — ^The  chief  causes  of  sidebones  appear  to  be :  (1)  de- 
privation of  frog  pressure ;  and  (2)  injury.  High  calkins,  the  use 
of  which  is  almost  entirely  confined  to  cart-horses,  deprives  the 
frog,  to  a  great  extent,  of  the  natural  support  which  it  derives  from 
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Fig.  105. 

Pedal  bone 

with  the  lateral 

cartilages  removed. 


Fig.  106. 

Pedal  bone 

with  the  lateral 

cartilages  intact. 


Fig.  107.— Rear  view  of  transverse  and  vertical  section 
of  horse's  foot. 
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the  ground.  Hence,  the  plantar  cushion  is  forced  further  down 
than  it  would  be,  if  the  frog  were  supported ;  and  strain  is  put  on 
the  lateral  cartilages,  with  the  frequent  result  of  inflammation  and 
ossification.  The  nature  of  the  work  which  cart-horses  do,  also, 
renders  them  liable  to  suffer  from  injury  to  the  lateral 
cartilages  of  their  fore  feet,  by  their  drivers  carelessly 
letting  down  the  shafts  of  carts,  and  by  other  horses  treading  on 
their  coronets  when  ploughing.  Concussion  cannot  be  a  promi- 
nent factor;  for  if  it  were,  this  disease  would  be  particularly 
frequent  among  cab  horses  and  fast  trotters,  which,  however,  do  not 
often  suffer  from  it.  Among  saddle-horses,  one  kind  of  foot  is 
not  more  prone  to  sidebones  than  another,  apparently  because 
sidebones  in  them  is  almost  always  produced  by  injury 

The  fact  that  injury  plays  a  large  part  in  the  production  of 
sidebones,  is  shown  by  the  frequency  of  this  disease  in  horses  im- 
ported into  India  from  the  Colonies;  the  evident  cause  being 
tread  from  over-crowding.  In  such  cases  of  sidebone,  the  cartilage 
on  the  outside  quarter  is  the  one  which  is  usually  affected.  In 
these  instances,  I  have  often  noticed  that  the  ossification  was 
confined  to  the  outside  quarter,  high  up  on  the  coronet,  while 
the  cartilage  of  that  side  at  the  heel  still  retained  its  elasticity. 
I  have  known  sidebone  caused  by  overreach. 

The  greater  liability  to  contract  sidebones  shown  by  the  fore 
legs,  aa  compared  to  the  hind  ones,  appears  to  me  to  be  chiefly  due 
to  the  fact  that  the  lateral  cartilages  of  the  former  are  more 
largely  developed  and  are  more  exposed  to  injury  than  those  of 
the  latter. 

SYMPTOMS. — The  ofisification,  whether  local  or  general,  can  be 
readily  detected  by  pressing  the  coronet,  just  above  the  heels,  and 
along  the  quarters  (Fig.  Ill),  with  the  fingers  and  thumb.  The 
cartilages,  natiurally  soft  and  yielding,  will,  when  ossified,  be 
hard  and  inelastic.  In  the  early  stage,  there  will  be  heat  and 
tenderness,  without  special  hardness,  which  will  become  gradually 
established  in  the  part  with  the  development  of  the  disease. 
The  ossification,  when  it  occurs  on,  and  is  confined  to,  the  quarters, 
may  be  mistaken  for  ringbone,  from  which  it  cslh  be  distinguished 
by  the  fact  of  its  standing  out  as  a  ridge,  clear  from  the  short 
pastern  bone.  If  lame,  the  horse  goes  "  short,"  on  the  toe,  and 
in  a  style  of  action  which  somewhat  resembles  the  gait  of  navicular 
disease,  but  is  not  so  quick  in  the  removal  of  the  foot  from  the 
ground ;  in  fact,  it  is  a  "  stumpier "  (if  I  may  be  allowed  the 
expression)  method  of  progression.  If  sidebones  be  present,  there 
will  be  little  difficulty  in  deciding  the  point.  If  the  cartilsige  of 
only  one  side  is  affected,  the  animal  will  generally  "  dish "  the 
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leg  either  outwards  or  inwards,  as  the  case  may  be,  so  as  to  relieve 
the  affected  side. 

The  pain  in  cases  of  sidebone  is  due  to  the  soft  tissues  being 


Fig.  io8. — Pedal  bones  with  ossified  lateral  cartilages  (sidebones). 

comprossed  between  the  newly  formed  bone  and  the  hoof.     Not 
only  does  the  ossified  cartilage  refuse  to  accommodate  itself  to 


Fig.  109. — Pedal  bone  of  near  fore  foot,  with 
the  outer  lateral  cartilage  ossified,  and 
the  inner  one  removed. 


the  movements  of  the  neighbouring  soft  structures;  but  it  is  also 
larger  in  size  than  it  was  before  the  bony  change  took  place. 

GRAVITY. — Sidebones  in  the  hind  feet  seldom  cause  lameness ; 
and  in  young  horses  they  are  much  more  serious  than  in  mature 
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animals,  as  they  will  probably  become  better  developed  in  the 
former  than  in  the  latter. 

The  shape  of  the  feet  is  a  very  important  factor  in  the  gravity 
of  this  disease;  because  sidebones,  even  in  the  fore  feet  of  cart 
horses  are,  as  a  rule,  of  little  consequence,  provided  that  the  feet 
are  well-shaped  and  the  heels  open ;  but  if  the  feet  are  narrow  and 
their  heels  contracted,  the  presence  of  sidebones  in  them  should 
be  regarded  as  a  serious  defect,  even  if  the  horse  goes  sound ;  for 
in  this  case,  he  will  in  all  probability  become  lame  later  on,  from 
the  ossified  condition  of  his  lateral  cartilages.  Fig.  108  shows  the 
presence  of  largely  developed  sidebones  in  a  draught  horse  which 
had  good  open  feet,  and  which  remained  free  from  lameness  up  to 
the  time  of  hia  death  by  an  accident.  I  obtained  the  particulars 
of  this  case  from  Mr.  J.  S.  Barber,  M.R.C.V.S.,  who  had  charge 
of  it. 

The  case  is  different  with  saddle  and  light  harness  horses; 
for  the  faster  the  pace,  the  more  objectionable  will  be  the 
stiffness  which  is  inseparable  from  the  fact  that  the  once  elastic 
cartilages  have  become  transformed  into  bone.  Such  animals 
will,  however,  be  often  able  to  do  a  good  deal  of  useful  work  if 
kept  on  soft  ground,  and  are  not  exposed  to  the  effects  of  con- 
cussion, as  in  jumping  or  in  fast  trotting  on  a  hard  road.  It  fre- 
quently happens  that  although  a  horse  with  sidebones  may  go  de- 
cidedly lame  after  extra  work,  a  few  days'  rest  will  set  him  all 
right,  for  the  time  being,  except  for  the  chronic  stiffness. 

HEREDITARY  PREDISPOSITION  is  well  marked  in  this  dis- 
ease. During  the  seventies,  eighties  and  early  nineties,  there  was 
a  steady  increase  in  sidebones  among  cart  horses  in  England,  but 
since  then,  an  equally  steady  decrease  has  set  in,  owing  to  the 
disfavour  with  which  the  authorities  of  English  agricultural  so- 
cieties regard  this  ailment.  The  more  lenient  view  taken  in 
Scotland  has  been  productive  of  very  disastrous  results. 

TREATMENT.— With  the  object  of  relieving  the  lameness,  we 
should  stop  work;  lower  the  heels,  so  as  to  obtain  frog  pressure; 
and  thin  the  horn  below  the  sidebone,  by  the  rasp  and  drawing 
knife.  We  may  blister  so  as  to  hasten  the  process  of  ossification, 
on  the  completion  of  which  the  inffammation  will  cease.  Neuro- 
tomy is  indicated  if  the  lameness  proves  incurable  by  other  means. 
When  working  a  horse  with  sidebones,  it  is  well  to  use  a  heart- 
shaped  bar  shoe  (Fig.  52),  so  as  to  obtain  pressure  on  the  frog. 

Colonel  F.  Smith  recommends  the  practice  of  giving  mechani- 
cal relief  from  the  pain  of  sidebones,  by  isolating  the  por- 
tion of  hoof  which  covers  the  inflamed  cartilage,  from  the 
remainder  of  the  horn.     This  he  does  by  making  a  groove  through 
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the  horn  at  right  angles  to  the  longitudinal  axis  of  the  foot,  be- 
ginning close  to  the  coronet  at  a  point  immediately  in  front  of 
the  inflamed  part,  and  terminating  it  on  the  ground  surface  of 


Fig.  no. — Sidebone  on  outside  quarter 
of  near  fore. 

the  foot ;  and  a  similar  groove,  commencing  at  the  coronet  just  in 
rear  of  the  seat  of-  inflammation,  sloping  downwards  and  forwards 
in  the  direction  of  the  fibres  of  the  wall.     Both  grooves  should  be 


Fig.  III. — Feeling  with  thumb  on  off  fore 
foot,  for  sidebone. 

cut  through  the  horny  wall,  so  that  the  isolated  portion  muy  be 
able  to  yield  to  the  pressure  caused  by  the  inflamed  condition  of 
the  involved  tissues. 
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LEGAL  ASPECT  OF  SIDEBONES.— This  disease  has  been  de- 
cided in  "  Simpson  v.  Potts"  (see  Oliphant's  "  Law  of  Horses")  to 
be  an  unsoundness  in  a  mare  which,  at  the  time,  was  lame  on  that 
account.  In  "Hussey  v.  Coleman"  (Salisbury  County  Court,  23rd 
Feb.  1859 ;  see  "  Veterinarian  "  for  1859,  page  291),  which  was  for 
breach  of  warranty  given  with  a  mare  that  was  subsequently  found 
to  have  had  sidebones,  His  Honour,  when  putting  the  case  before 
the  jury,  said :  "  If  at  the  time  of  sale  there  were  the  seeds  of 
disease  in  this  mare — ^if  the  membranes  were  affected — if  the  car- 
tilage was  partly  ossified,  even  though  it  could  not  be  seen,  it 
would  be  enough  for  the  plaintiff*8  case,  and  would  be  a  breach  of 
warranty  on  the  part  of  the  defendant."  The  jury  returned  a 
verdict  for  the  plaintiff. 

A  cart-horse  suffering  from  this  ailment,  might  be  passed 
"  practically  sound,"  provided  that  he  was  not  lame,  and  that  he 
had  good  open  feet. 
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CHAPTER  Xn. 
Hbrnia      (Ruptures). 

GBNBRAL      REMARKS ^ACUTB      INQUINAL      HERNIA CHRONIO      INOVlNAJi 

HERNIA ^HERNIA  AT  THE  NAVEL ^VENTRAL  HERNIA OTHER  FORMS 

07    HERNIA. 

General  Remarks. 

The  most  of  this  chapter  has  been  compiled  from  the  writings  of 
H.  Boulej,  Signol,  Peuoh  and  Toussaint,  and  MoUer. 

DEFINITION  AND  NATURE.— A  hernia  is  a  tumour  formed  by 
the  escape  of  an  internal  structure  out  of  the  cavity  which  usually 
holds  it.  I  propose  to  limit  my  remarks  in  this  chapter  to  hemioe 
which  take  place  out  of  the  abdomen.  These  so-called  ruptures 
are  usually  contained  in  a  sac  formed  of  peritoneum  (p.  284)  which 
gets  pushed  through  the  opening  out  of  the  abdomen.  The  tumour 
is  said  to  have  a  neck,  when  the  opening  through  which  it  escaped, 
is  smaller  than  the  transverse  diameter  of  the  tumour.  If  a 
hernia  occurred  through  an  accidental  wound  which  had  involved 
the  peritoneum  as  well  as  the  wall  of  the  abdomen,  the  contents  of 
the  hernia,  instead  of  being  enclosed  in  a  sac  of  peritoneum,  would 
probably  become  exposed  to  view,  as  might  happen  if  a  horse  was 
Btaked.  Although,  for  convenience  sake,  the  term  "  rupture "  is 
applied  to  all  kinds  of  hernias ;  strictly  speaking  it  is  incorrect  to 
do  so,  except  when  referring  to  those  which  have  escaped  through 
an  accidental  opening. 

The  hemiae  which  we  are  at  present  considering,  generally  con- 
sist of  a  portion  of  the  small  intestine,  of  its  connecting  membrane 
(p.  284),  or  of  both.  Constriction  round  the  neck  of  a  hernia,  if 
unrelieved,  may  cause  death  from  mortification  brought  on  by 
stoppage  of  the  circulation.  Even  if  it  be  but  slight,  it  will,  if 
prolonged,  give  rise  to  thickening  of  the  part,  and  to  the  forma- 
tion of  adhesions.     In  any  case,  the  contents  of  a  hernia  being 


284  HEBNIiE. 

deprived  of  their  natural  protection,  will  be  speciallj  liable  to 
injury  from  accidental  causes.  When  serious  interference  with  the 
circulation  of  the  contents  of  the  tumour  is  caused  bj  constriction 
at  the  neck,  the  hernia  is  said  to  be  HranguLated  or  ocu^.  It  is 
called  chronicy  if  it  remains  imrelieved  for  a  long  time  without 
giving  rise  to  acute  symptoms,  or  it  may  be  intermittent.  An 
acute  inguinal  hernia  is  seldom,  if  ever,  intermittent;  for  it  is  of 
such  a  nature  that  it  hardly  admits  of  spontaneous  relief.  A 
hernia  may  be  irreducible  on  account  of  the  bowel  having  become 
firmly  adherent  to  the  outside  covering  of  the  sac,  as  might  happen 
in  old  standing  cases,  in  which  there  was  interference  with  the 
circulation  of  the  part,  though  short  of  actual  strangulation. 

ANATOMY.— The  interior  of  the  body  of  the  horse  forms  a  large  cavity, 
which  is  divided  across  by  a  muscular  partition  {the  diaphragm,  or  midriff), 
into  two  parts,  the  thonuo  and  the  abdomen.  The  former  contains,  among 
other  organs,  the  lungs  and  heart ;  the  latter,  the  intestines,  stomach,  liver, 
spleen  and  bUdder.  The  interior  of  the  abdomen  is  lined  by  a  membranous 
bag  (the  peritoneum)  whidi  covers  the  organs  contained  in  the  abdomen,  and 
wmch  forms  folds  that  serve  aa  ligaments  (1)  to  connect  the  intestines 
together,  and  (2)  to  suspend  them  from  the  roof  of  the  abdomen.  The  con- 
necting layers  of  peritoneum  ara  called  omentum;  the  suspending  ones, 
mesentery. 

There  are  two  openings  (the  inguinal  canals),  one  on  each  side,  from  the 
abdomen  into  the  scrotum.  They  are  situated  in  the  groin,  dose  to  the  stifle, 
are  about  3^  inches  long,  and  run  downwards,  backwards,  and  inwards. 
Their  upper  opening  (superior  inguinal  ring),  which  is  smaJler  than  their 
lower  opening,  is,  on  eadi  side,  a  little  in  &nt  of  the  lower  and  front  edge 
of  the  floor  of  the  pelvis  (the  pubes),  and  can  be  readily  felt  with  the  fingers, 
by  reason  of  the  prominence  of  its  front  edge,  if  the  hand  be  passed  through 
the  aniui  into  the  bowel.  In  a  stallion,  a  pouch  of  peritoneum  on  each  side, 
Unes  the  inguinal  canal  and  the  scrotum,  and  at  its  lower  end  gives  lodgment 
for  the  testicle,  the  cord,  blood-vesseU,  and  nerves  of  which  pass  upwards 
through  the  inguinal  canal  into  the  ahdomen.  This  pouch  or  bag  of  peri- 
toneum forms  the  tunica  vaginalis  (Fig.  112).  In  health,  the  small  intestine 
lies  loosely  over  the  inguinal  canals,  but  does  not  enter  them.  Under 
circumstances  which  cause  hernia,  the  bowel  or  the  omentum,  or  both,  may 
be  forced  into,  or  may  slip  through  one  or  both  inguinal  canals,  and  to  a 
greater  or  less  extent,  into  the  scrotum. 

The  navel  is  the  site  of  the  opening  into  the  abdomen,  through  which  the 
navel-string  that  connected  the  fcBtus  to  the  mare,  passed.  Shortly  after 
birth,  the  navel-string  becomes  divided,  either  accidentally  or  intentionally, 
and  the  opening,  under  healthy  conditions,  soon  closes  up.  The  attempt  at 
closure  may,  however,  be  incomplete  or  defective  from  injury,  ill  healtn,  or 
hereditaiy  predisposition,  and  a  hernia  at  the  navel  may  ensue. 

Acute  Inguinal  Hernia. 

An  inguinal  hernia  is  the  passage  through  one  of  the  inguinal 
canals  of  a  loop  of  intestine  (Fig.  112),  or  a  portion  of  omen- 
tum, or  of  both.  It  may  only  just  show  through  the  inguinal  canal, 
or  may  descend  low  down  in  the  scrotimi  (when  it  is  termed  by 
some  "  scrotal  hernia ") ;   although  it  seldom  comes  down  as  low 
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as  the  testicle.  In  entires,  the  contents  of  an  inguinal  hernia  are 
usually  intestine;  in  geldings,  omentum.  Hence,  cases  in  the 
latter  are  as  a  rule  much  less  grave  than  in  the  former. 


Fig.  112. — Strangulated  Inguinal  Hernia.  (Borrowed  from  Peuch  and 
Toussaint's  *' Chirurgie  Veterinaire.")  A,  coils  of  intestine.  B  B, 
loop  of  escaped  intestine.  D  D,  point  of  constriction.  E,  interior 
of  scrotum  (tunica  vaginalis)^  in  which  the  testicle  (T)  lies. 

The  causes  are :  excessive  contraction  of  the  abdominal  muscles 
(as  during  violent  exertion,  or  when  struggling)  by  which  a  portion 
of  the  contents  of  the  abdomen  is  forced  through  the  inguinal 
canal;    shock  from  falls,  etc.;   or  the  fact  of  the  inguinal  canal 


286  HERNIiE. 

being  naturally  unduly  wide.  The  superior  inguinal  ring  becomes 
dilated  if  the  hind  leg  of  its  side  is  extended  backwards  and  out- 
wards. 

PREDISPOSITION.— Climatic  heat  is  a  strong  predisposing 
cause,  by  its  relaxing  effect  on  the  tissues,  which  in  entires  suffer- 
ing from  inguinal  hernia,  is  aided  by  the  fact  that  in  hot  countries 
the  testicles  hang  lower  down,  than  in  temperate  or  cold  ones, 
and  thus  increase  the  pressure  of  their  cords  on  the  respective  in- 
guinal canals.  H.  Bouley  states  that  inguinal  hernia  is  more 
common  in  hot  weather  than  in  winter.  Inguinal  hernia  is  not 
uncommon  among  entire  horses ;  but  is  extremely  rare  among  geld- 
ings; for  the  cord,  when  freed  from  the  weight  of  the  testicle, 
ceases  to  exert  its  customary  pressure  on  the  interior  surface  of 
the  inguinal  ring,  which  it,  on  retracting,  also  appears  to  help 
in  blocking  up.  In  mares,  the  blood-vessels  (of  the  udder)  which, 
on  each  side,  pass  through  the  inguinal  canal,  are  so  closely  siu:- 
rounded,  at  the  superior  inguinal  ring,  with  folds  of  peritoneum, 
that  neither  the  intestine  nor  its  membranes  can  get  through  that 
opening,  without  these  protecting  folds  being  previously  torn 
asunder.  Consequently,  mares  hardly  ever  suffer  from  inguinal 
hernia.  There  may  be  congenital  predisposition  which  is  not  suffi- 
cient to  give  rise  to  it  without  an  exciting  cause.  Signol  states 
that  mules  are  more  liable  to  this  form  of  hernia  than  donkeys. 
It  occurs  more  often  on  the  left  side  than  the  right;  because  the 
folds  of  the  small  intestine  occupy  chiefly  the  left  flank. 

THE  GENERAL  SYMPTOMS  OF  ACUTE  INGUINAL  HERNIA 

are:  suddenness  of  attack;  colicky  pains  which  rapidly  increase 
in  intensity;  movements  indicative  of  trying  to  relieve  the  hernia, 
such  as  arching  the  back,  repeatedly  stretching  the  muzzle  forwards 
and  upwards  and  then  bringing  it  down,  lying  on  the  back,  or 
sitting  on  the  ground  like  a  dog;  pawing  the  ground ;  and  breaking 
out  in  patches  of  sweat.  H.  Bouley  states,  that,  if  the  hernia 
remains  unrelieved,  the  intestinal  pains  will  disappear  between  the 
fifteenth  and  twentieth  hoiu:  after  the  symptoms  of  uneasiness  have 
commenced,  on  account  of  mortification,  and  consequently  insen- 
sibility, of  the  bowel  setting  in.  The  local  symptoms  of  acute  in- 
guinal hernia  are :  thickening  of  the  cord,  the  component  parts  of 
which  will  be  found  to  be  bound  together  and  incapable  of  being 
freely  separated  from  each  other  by  the  fingers;  filling,  after  a 
few  hours,  of  the  lower  part  of  the  scrotum  with  fluid  from  the 
congested  blood-vessels ;  coldness  of  the  scrotum  from  arrest  of  cir- 
culation ;  drawing  up  of  the  testicle ;  and,  at  first,  pain  on  manipu- 
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lation  of  the  part,  succeeded,  towards  the  end,  by  insensibility.  We 
may  feel  for  the  presence  of  the  hernia  by  passing  the  fingers  of 
oue  hand  along  the  course  of  the  cord  towards  the  inguinal  canal, 
and  the  first  and  second  fingers  of  the  other  hand  through  that 
canal  from  the  inside  after  having  put  the  hand,  previously  anointed 
vfith  oil,  into  the  rectum.  In  health,  the  tips  of  the  fingers  of  the 
two  opposing  hands  can  be  brought  almost  to  touch  each  other 
with  only  the  skin  of  the  scrotum  between  them.  In  hernia,  a 
greater  amount  of  tissue  proportionate  to  the  progress  of  the  ail- 
ment, will  be  interposed  between  the  fingers.  In  case  of  doubt 
dwing  this  examination,  the  same  procedure  should  be  tried  on 
the  otlier  side,  so  as  to  be  able  to  compare  the  two  results  of 
touch. 

CHANCES  OF  RECOVERY  FROM  ACUTE  INGUINAL 
HERNIA. — ^If  unrelieved,  the  patient  will  die  within,  as  a  rule, 
twenty-four  hours  of  the  first  appearance  of  symptoms  of  pain. 
According  to  H.  Bouley,  the  case  will  probably  terminate  fatally,  if 
treatment  be  delayed  beyond  the  fifteenth  hour. 

TREATMENT  OF  ACUTE  INGUINAL  HERNIA.— Owing  to 
the  great  danger  of  allowing  inguinal  hernia  to  remain  unrelieved, 
we  should  in  all  cases  of  colic  affecting  entires,  at  first  examine 
the  patient  for  this  accident.  There  is  so  little  probability  of  being 
able  to  return  the  escaped  loop  of  intestine  into  the  abdomen  while 
the  horse  is  standing  up,  except,  perhaps,  during  the  first  hour  or 
8O4  that  we  should  not  lose  much  time  making  the  attempt. 
Of  course,  the  longer  the  delay,  the  greater  will  be  the  difii- 
culty  in  returning  the  tumour,  on  account  of  the  continued 
transudation  of  watery  fluid  from  the  imprisoned  blood-vessels; 
to  say  nothing  of  the  mischief  going  on  in  the  part.  If  we  fail 
to  effect  our  purpose  while  our  patient  is  on  his  legs,  we  should 
put  him  down  on  a  soft  bed,  with  his  hind  quarters  higher  than  his 
head,  which,  for  instance,  may  be  placed  down  an  incline.  If 
possible,  we  should  bring  him  under  the  influence  of  chloroform, 
so  as  to  produce  muscular  relaxation,  which  will  be  a  great  aid  to 
reducing  the  hernia.  We  should  then  turn  the  horse  on  his  back, 
prop  him  up  with,  for  example,  trusses  of  straw,  separate  both 
hind  legs,  draw  the  hind  leg  of  the  side  on  which  the  hernia  has 
taken  place  backwards  and  outwards,  so  as  to  aid  the  return  of 
the  tumour  by  dilating  the  inguinal  canjd,  and  proceed  to  draw 
the  intestine  into  the  abdomen  by  taxis,  which  is  the  term  applied 
to  the  "  process  by  which  parts  that  have  left  their  natural  situa- 
tion are  replaced  by  the  hand  without  the  aid  of  instruments  " 
(Stomwuth).     If  the  symptoms  of  pain  have  not  continued  longer 


288  HERNIiE. 

than  six  hours  (to  adopt  H.  Boule/s  judicious  limit),  we  should  seek, 
by  manipulating  the  hernia,  to  reduce  its  size  and  to  push  it  back, 
iuto  the  abdomen,  while  gently  pulling  it  down  (the  animal  being 
on  its  back)  from  the  inside  with  the  other  hand,  or  while  having 
this  done  for  us  by  a  capable  assistant.  Oolonel  Nuim,  who  has 
hs/d  much  experience  of  this  accident  in  India,  points  out  to  me 
that  the  return  of  the  loop  is  greatly  facilitated  at  this  stage,  by 
removing  its  contained  gas  and  fluid  by  means  of  an.  aspirator  (p. 
79)  or  hypodermic  syringe  under  antiseptic  precautions.  By  doing 
this,  he  has  had  but  little  trouble  in  returning  the  escaped  portion 
of  the  intestine,  without  having  to  resort  to  the  somewhat  hazardous 
operation  of  opening  the  scrotum ;  although  subsequently  there  is 
generally  some  difficulty  in  keeping  it  in  the  abdomen.  There  is 
little  or  no  danger  in.  using  an  aspirator  in  this  manner.  If  our 
efforts  prove  tmsuccessful,  we  should  open  the  scrotiun  and  its 
lining  membranes,  by  an  incision,  from  front  to  rear,  over  the 
tumour,  taking  great  care  not  to  wound  the  bowel.  If  our  chief 
object  is  to  save  the  life  of  our  patient,  we  should  remove  the 
testicle  (supposing  that  the  animal  is  an  entire),  which  we  can  do  by 
torsion  {p.  654)  or  by  the  ^craseur  (Fig.  113)  The  removal  of  the 
testicle  of  the  affected  side  not  only  facilitates  the  returning  of 
the  imprisoned  parts ;  but  also  greatly  diminishes  the  danger  of  a 
recurrence  of  the  hernia.  If,  however,  the  horse  is  useful  only 
for  his  procreative  powers,  we  may  leave  the  testicle  intact,  with 
the  knowledge  that  a  good  recovery  is  very  doubtful,  owing  to  the 
great  difficulty  of  preserving  the  integrity  of  the  testicle  after 
having  exposed  it.  Even  if  we  are  successful  in  this,  the  animal 
will  in  future  be  specially  liable  to  this  form  of  hernia.  With  the 
escaped  parts  exposed  to  view  and  touch,  we  shall  be  in  a  more 
favourable  position  than  we  occupied  before  opening  the  scrotum, 
to  decrease  the  volume  of  the  tumour  by  carefully  applied  massage, 
and  by  drawing  off  as  much  of  the  watery  and  gaseous  contents 
of  the  tumour,  as  we  can  conveniently  do  with  an  aspirator. 
Having  got  the  tumour  as  small  as  possible,  we  may  again  try  to 
reduce  it  by  pulling  from  within  and  pushing  from  without.  When 
we  are  endeavouring,  from  the  inside,  to  draw  the  contents  of  a 
strangulated  hernia  through  the  inguinal  canal,  we  should  take 
hold  of  both  ends  of  the  loop  of  intestine ;  for  we  cannot  free  the 
loop  by  pulling  at  only  one  of  its  ends.  In  manipulating  the 
bowel,  we  should  be  most  careful  not  to  injure  it  by  using  undue 
force,  and  should  remember  that  the  longer  it  has  been  strangu* 
lated,  the  easier  it  can  be  torn.  The  progress  of  the  destructive 
changes  in  the  loop  of  intestine,  will  be  marked  by  the  red  of 
early  congestion  passing  into  the  purple  of  inflammation,  and 
ending  in  the  blackness  of  mortification. 
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If  we  are  still  unsuccessful,  or  if  the  advanced  stage  (say,  after 
the  sixth  hour)  of  the  strangulation  precludes  any  attempt  at 
forcible  manipulation,  we  should  lose  no  more  valuable  time;  but 
should  at  once  proceed  to  ease  off  the  constriction,  which  we  may 
do  with  a  specially-made  knife  (a  herniotome)  or  probe-pointed 
bistoury.  To  facilitate  matters,  while  keeping  the  patient  on  his 
back  and  under  the  influence  of  chloroform,  we  should,  as  advised 
by  H.  Bouley,  attach  a  rope  to  the  pastern  of  the  hind  leg  of  the 
alfected  side,  and  draw  that  limb  well  away  from  the  body  and 
bring  it  forward  as  much  as  possible,  so  as  to  save  the  operator 
from  being  incommoded,  by  the  struggles  which  the  animal  will 
make,  even  when  under  chloroform,  and  to  produce  muscular  re- 
laxation of  the  part.  To  further  secure  the  limb,  we  may  attach 
the  end  of  the  rope  to  some  fixed  point,  such  as  a  ring  in  a  wall, 
post,  or  heavy  cart.  The  best  position  for  us  to  occupy,  is  on  our 
knees,  behind  the  animal.     The  operation  of  cutting  the  structure 
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which  causes  the  strangulation,  is  greatly  simplified  by  knowledge 
of  the  fact  discovered  by  II.  Bouley,  that  the  constriction  is  not, 
as  we  might  have  thought,  at  the  superior  inguinal  ring;  but 
about  an  inch  below  it.  By  making  an  incision  at  that  spot,  we 
avoid  the  great  danger  there  would  be  to  a  recurrence  of  the 
hernia  by  our  having  increased  the  size  of  the  superior  inguinal 
ring.  The  form  of  herniotome  recommended  by  II.  Bouley  is  a 
straight  probe-pointed  knife,  the  cutting  edge  of  which  is  only  of 
small  extent  and  situated  near  the  point.  We  should  bear  in  mind 
that  the  loop  of  bowel  will  be  on  the  internal  side  of  the  cord  of 
the  testicle.  Having  first  carefully  found  out  with  the  index 
finger  the  exact  position  of  the  constricted  spot  in  the  inguinal 
canal,  and  having  the  edges  of  the  wound  held  open  by  an 
assistant,  we  should  place  the  flat  of  the  cutting  surface  of  the 
herniotome  or  bistouiy  on  the  pad  (the  side  opposite  to  the  nail) 
of  tlie  index  finger  of  the  left  hand,  if  the  hernia  be  on  the  left 
side,  and  vice  versa,  with  the  edge  turned  backwards  and  the  entire 
end  of  the  blade  overlapped  by  the  skin  of  the  finger,  so  as  to 
prevent  it  inflicting  any  accidental  injury  on  the  tissues.  The 
other  fingers  of  the  hand  should  grasp  the  handle  of  the  instru- 
ment, and  the  thumb  should  keep  the  flat  of  the  blade  pressed 
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against  the  pad  of  the  index,  which  should  then  be  passed  into 
the  scrotum  and  up  to  the  constricted  point  in  such  a  manner  that 
the  flat  of  the  knife  will  be  next  to  the  outer  side  of  the  inguinal 
canal,  the  intestine  next  to  the  inner  side,  and  the  index  finger 
between  the  two.  The  knife  should  now  be  made  to  revolve  on  its 
back,  so  as  to  bring  its  blade  at  right  angles  to  the  flat  of  the 
index  finger,  in  which  position  it  will  out  outwards,  through  the 
tightly  stretched  tissues  that  press  against  it.  Tliis,  as  a  rule, 
will  be  sufficient  to  free  the  constriction,  which  in  any  case  will 
require  only  a  very  slight  incision.  We  should  remember  that 
an  important  artery  (the  posterior  abdominal)  passes  aloog  the 
inner  side  of  the  inguinal  canal.  If,  after  the  operation,  we  find 
that  we  can  pass  the  end  of  the  index  finger  beyond  the  site  of 
the  previously  existing  constriction,  we  may  feel  certain  that  the 
knife  has  penetrated  deeply  enough.  If  we  are  unprovided  with 
a  suitable  instrument,  we  may  overcome  the  constriction  by  using 
an  improvised  one  in  the  same  manner,  or  even  by  the  end  of  the 
fiuger.  Having  broken  down  the  obstacle  to  the  return  of  the 
bowel  into  the  abdomen,  we  may,  if  necessary,  gently  aid  the 
reduction  of  the  tumour,  by  manipulating  it  from  without  and 
within,  as  previously  described.  All  the  preceding  work  on 
exposed  tissues,  should  be  conducted  with  the  utmost  regard  to 
cleanliness,  and  as  far  as  possible  under  antiseptic  conditions  (p. 
70);  and  we  should  pursue  the  same  course  in  our  subsequent 
treatment  It  would  be  well  to  withhold  all  food  from  the  animal 
for  at  least  twenty-four  hours;  although  he  should  get  a  full 
amount  of  water  in  small  quantities  at  a  time.  He  should  be 
brought  on  gradually  to  his  usual  allowance  of  food.  If  a  seda- 
tive be  deemed  necessary,  we  may  give  him  I  oz.  of  chloral  hydrate 
in  a  pint  of  water,  or  |  oz.  of  chlorodyne. 

If  the  operation  of  freeing  the  constriction  by  means  of  the 
knife  has  been  properly  carried  out,  it  will,  after  the  intestine 
has  been  returned,  act  as  an  effective  prevention  to  a  relapse.  The 
operation,  if  skilfully  executed,  is  productive  of  far  less  danger, 
than  the  method  of  pulling  and  pushing  the  inflamed  intestine. 
It  should  therefore  on  no  account  be  regarded  as  a  last  resource. 

After  the  bowel  has  been  returned,  it  is  the  practice  of  many 
veterinary  surgeons  always  to  put  either  a  straight  or  curved 
clam  close  to  the  animal's  belly  and  immediately  below  the  in- 
guinal canal.  Before  doing  this,  it  is  well,  as  advised  by  Pfuscher, 
to  give  the  tunica  vaginalis  (the  membrane  which,  in  the  entire, 
forms  a  purse  for  the  testicle  on  each  side,  see  Fig.  112)  and  the 
cord  a  complete  turn  on  their  long  axis,  so  as  to  help  to  close 
the  opening.  The  chiras  are  placed  over  the  tunica  vaginalis  and 
the  cord.     "  As  the  chief  difficulty  in  a[)plying  the  clams  high  is 
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occasioned  bj  the  outer  skin  and  soft  parts  lying  below  it,  I 
select  a  short  but  carefully-disinfected  pair  of  clams,  and  make  au 
incision  through  the  skin,  large  enough  to  allow  the  clams  to  be 
pushed  to  the  bottom  of  the  wound,  and  to  be  just  under  the 
inguinal  ring.  The  skin  is  then  brought  over  them  and  sutured, 
thus  retaining  them  in  the  woimd.  If  neither  fever,  swelling,  nor 
other  disturbance  is  marked  during  the  next  few  days,  I  allow 
the  clams  to  remain  in  position  for  a  week.  On  removal,  healthy 
granulations  will  be  found,  imaccompanied  by  pus  formation,  and 
the  wound  heals  in  a  short  time"  (Dollar^s  translation  of  Mailer's 
"  Veterinary  Surgery").  These  precautions  will  prevent  the  bowel 
or  its  connecting  membrane  from  becoming  exposed,  in  the  event 
of  its  again  descending  through  the  canal.  Removing  the  testicle 
or  cutting  down  on  the  constriction,  will,  however,  so  far  obviate 
the  risk  of  a  recurrence  of  the  hernia,  that  we  may  dispense  with 
the  use  of  a  clam,  the  presence  of  which  will  be  apt  to  give  rise  to 
blood  poisoning,  on  account  of  its  unavoidable  interference  with 
the  drainage  of  the  part.  A  clam  cannot,  of  course,  be  used,  when 
wc  are  trying  to  preserve  the  testicle.  The  action  of  the  clam  is 
to  cause  strangulation  of  the  part  imprisoned  between  its  branches, 
with  subsequent  inflammation  and  union  by  granulation.  To 
accomplish  this,  the  pressure  of  the  clam  should  be  regulated,  so  as 
to  effect  adhesion  without  causing  such  rapid  mortification  that 
the  clam  would  drop  off  before  the  opposing  surfaces  had  united, 
in  which  case,  the  action  of  the  clam  would  be  nullified. 

When  deciding  the  question  whether  it  was  the  disease  or  the 
treatment  which  had  killed  the  patient  in  case  of  death  after  hernia 
has  been  reduced  by  taxis,  we  should  remember  that  there  have 
been  many  instances  of  recovery  after  the  intestine  had  become 
almost  black.  If,  before  treatment,  inflammation  had  advanced 
to  such  an  extent  as  to  suggest  the  probability  that  its  action  had 
weakened  the  strength  of  the  tissues,  the  operation  of  freeing  the 
constriction  by  means  of  a  knife  should  be  at  once  performed  in 
preference  to  more  hazardous  efforts  at  reducing  the  rupture  solely 
by  manipulation. 

Chronic  Inguinal  Hernia. 

We  may  apply  this  term  to  inguinal  hernia  which  is  not 
necessarily  followed  by  strstngulation,  and  which  consequently 
can  exist  for  a  long  time  without  giving  rise  to  acute  symptoms. 
It  is  made  manifest  by  a  soft  and  generally  painless  swelling  in 
the  scrotum,  which,  if  we,  as  advised  by  Percivall,  grasp  with  one 
or  both  hands,  softly  but  closely,  and  then  let  another  person 
"  cough "   the    horse,    will   be   found   to   suddenly   expand   imder 

19* 


292  HERNIiE. 

the  effort^  and  to  recede  as  quicklj  again.  The  practice 
known  as  coughing  a  horse  consists  in  making  him  cough  hy 
compressing  his  larjnx,  with  a  finger  and  thumb,  one  on  each 
side.  This  chronic  form  of  hernia  is  accompanied  by  the  transu- 
dation  into  the  scrotum  of  a  greater  or  less  amount  of  serum, 
which,  when  in  excess,  causes  dropsy  of  the  scrotum  (hydrocele). 
A  certain  degree  of  chronic  inflammation  set  up  in  the  part,  will 
lead  to  thickening  of  the  tissues,  and  to  the  formation  of  adhe- 
sions. The  tumour  sometimes  attains  an  enormous  size:  in  fact 
I  have  seen,  in  hot  climates,  the  scrotum  from  this  cause,  hang 
down  as  low  as  the  hocks.  The  tumour  is  liable  to  become 
engorged  and  consequently  inflamed,  in  which  case  it  will  be  ac- 
compajiied  by  colic  and  other  symptoms  of  distress. 

Bonnigal  in  the  "  Recueil  de  Medicine  Veterinaire,"  1892,  men- 
tions cases  of  chronic  inguinal  hernia  of  geldings  in  which  the 
omentum  (the  connecting  membrane  of  the  intestines)  after  having 
descended  through  the  inguinal  canal,  united  with  the  wound  in 
the  scrotum,  and  thus  caused  uneasiness,  pain,  and  disinclina- 
tion to  take  exercise.  The  adhesions  thus  formed  may  give  rise 
to  a  condition  not  very  unlike  scirrhous  cord.  In  many  instances, 
this  adhesion  does  not  in  any  way  incommode  the  animal. 

Probably  the  chief  CAUSE  of  chronic  inguinal  hernia  is 
abnormal  size  of  the  superior  inguinal  ring,  under  which  con- 
dition, the  intestine  or  its  connecting  membrane  will  be  liable 
to  descend  into  and  through  the  inguinal  canal  without  force 
being  used,  and  consequently  without  much  danger  of  strangula- 
tion being  incurred.  This  form  of  hernia  frequently  exists  at 
birth,  continues  during  early  youth,  and  disappears  with  age.  It 
may  be  brought  on  by  the  calibre  of  the  superior  inguinal  ring 
having  been  unduly  enlarged  by  forcible  distension,  or  by  incision 
during  an  attempt  to  reduce  an  acute  inguinal  hernia.  As  in  hot 
climates,  chronic  inguinal  hernia  is  frequent  among  old  entires, 
though  rare  among  young  ones  and  those  in  their  prime  (say, 
horses  up  to  ten  years  of  age);  I  cannot  help  thinking  that  in 
many  of  these  cases,  it  is  induced  by  the  combined  relaxing  in- 
fluences on  the  tissues,  of  old  age  and  heat. 

In  the  TREATMENT  of  cases  of  colic  and  uneasiness  from  en- 
gorgement of  a  chronic  inguinal  hernia,  we  may,  while  the  patient 
is  standing  up,  or  more  easily  if  he  is  on  his  back,  unload  the  loop 
of  intestine,  and  return  it  (or  its  connecting  membrane)  by  taxis 
(p.  287).  As  advised  by  Peuoh  and  Toussaint,  we  should  not 
operate,  unless  acute  symptoms  set  in,  if  the  animal  is  less  than 
fifteen  months  old;  because  the  chronic  inguinal  herni»  of  foals 
usually  disappear   with   advancing  age.     We   should  also  refrain 
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from  operating  if  the  tumour  be  harmlesfl  in  its  effects.  If,  how- 
ever, it  becomes  so  large  as  to  seriously  impair  the  usefulness  of 
the  animal,  or  if  painful  symptoms  set  in,  we  should,  after  having 
placed  the  patient  on  his  back,  try  to  return  the  tumour  in  the 
manner  described  for  the  treatment  of  acute  inguinal  hernia, 
after  having  removed  the  testicle  (supposing  the  animal  to  have 
been  an  entire),  and  put  on  a  clam  close  below  the  inguinal  ring. 

Hernia  at  the  Navel  {Umbilical Hernia), 

This  form  of  hernia  is  the  protrusion  through  the  navel,  of 
bowel  or  of  its  connecting  membrane.  It  is  consequently  situated 
in  the  middle  line  of  the  abdomen  and  can  scarcely  escape  the 
observation  of  the  most  inexperienced  person. 

CAUSES. — Hereditary  predisposition  is  well  marked  in  this  com- 
plaint. **  It  may  exist  at  birth,  but,  as  H.  Bouley  wisely  remarks, 
this  so-called  congenital  hernia  may  very  probably  be  the  result 
of  the  pulling  which  the  navel-string  underwent  at  the  time  of 
foaling.  However  it  may  be,  umbilical  hemise  usually  occur  during 
the  first  two  or  three  months  after  birth ;  that  is  to  say,  while  the 
opening  at  the  navel  is  becoming  obliterated,  and  the  tissue  at 
that  place  is  becoming  consolidated.  They  can,  however,  appear 
later,  and  may  result  from  more  or  less  violent  strains  done  when 
the  foals  are  jumping  and  playing.  At  other  times,  these  strains 
are  induced  by  intestinal  irritation,  accompanied  by  diarrhoea,  or 
constipation  with  straining.  But,  however  the  strain  may  take 
place,  the  abdominal  muscles  contract  and  push  the  intestines 
towards  the  wall  of  the  belly.  Then,  if  they  find  an  opening,  or 
even  a  weak  spot,  like  the  ring  of  the  navel  while  it  is  undergoing 
the  process  of  becoming  blocked  up,  they  select  it,  and  a  hernia  is 
produced  "  (Peuch  and  ToussaintJ, 

SYMPTOMS. — This  hernia,  the  situation  of  which  clearly  shows 
its  character,  may  vary  in  size  from  that  of  a  hen's  egg  to  that 
of  an  ostrich's  egg,  or  even  bigger,  and  may  be  hemispherical  or 
pear-shaped.  The  tumour,  if  pressed  upon  with  the.  hand,  espe- 
cially if  the  animal  is  placed  on  his  back,  will  disappear,  to  return, 
however,  when  the  pressure  is  removed.  If  it  be  composed  of  in- 
testine, it  will  be  soft  and  elastic  when  the  bowels  are  empty,  and 
doughy  when  they  are  full  of  semi-solid  matter.  In  any  case,  the 
tumour  will  feel  more  elastic  when  composed  of  intestine,  than 
when  formed  of  its  connecting  membrane,  which,  naturally,  will 
not  vary  in  consistence.  If  intestine  be  present,  movements  and 
abdominal  rumblings  may  be  detected  in  it.  This  hernia  rarely 
gives  rise  to  serious  consequences;  because  its  contents  are  com- 
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posed  of  large  intestiiie  (colon)  and  omentum,  neither  of  which  are 
in  this  position  liable  to  become  strangulated.  It  may,  however, 
become  engorged  and  inflamed  from  injury.  Its  existence  natu- 
rally depreciates  the  value  of  an  animal  suffering  from  it. 

TREATMENT.— Excellent  results  can  be  obtained  in  the  treat- 
ment of  this  form  of  hernia,  by  the  continued  use  of  a  truss 
which  is  kept  in  position  by  means  of  its  attachment  to  a  roller 
(Fig.  114).  The  following  surgical  treatment  is  recommended 
by  Moller: — "  The  animal  is  cast,  placed  on  its  back,  the  hind  legs 
bent  and  drawn  outwards,  the  hair  shaved  from  over  the  hernial 
sac,  which  is  washed  and  rinjsed  with  a  disinfecting  fluid. 
After  complete  replacement,  the  folds  of  the  sac  are  gathered 
together  in  the  direction  of  its  long  axis,  and,  beginning  with  one 
end,  transfixed  close  to  the  abdominal  wall  with  a  slightly  bent 
needle,  provided  with  a  strong  sterilised  double  silk  thread. 
The  threads,  when  drawn  through,  are  divided  close  to  the 
needle,  and  the  ends  of  the  one  half  tied  tightly  together,  whilst 
an  assistant  draws  the  sac  gently  upwards.  The  needle  carrying 
the  second  half  of  the  thread  is  again  passed  through  the  sac  about 
f  of  an  inch  from  the  first  point  of  incision,  and  this  section  liga-^ 
tured  in  a  similar  way.  The  same  process  is  continued  until  the 
entire  sac  is  ligatured.  Should  the  animal  struggle  whilst  the 
needle  is  being  passed,  the  fingers  of  the  left  hand  are  placed  on 
the  umbilical  ring  to  prevent  the  intestine  protruding  and  being 
transfixed,  or  we  should  wait  until  the  animal  is  again  quiets 
The  entire  sac  is  then  once  more  rinsed  with  sublimate  or 
carbolic  solution,  and  the  ligatures  on  both  sides  of  the  sac 
powdered  with  a  mixture  of  iodoform  and  tannin  (1  to  3) " 
(Dollar's    Translation   of   Moller's   "Veterinary    Surgery"). 

When  the  hernia  is  very  large  (see  Holler's  "Veterinary  Sur- 
gery"), we  may  adopt  Siedamgrotzk/s  method  of  reducing  the 
tumour,  dividing  the  skin  which  covers  it,  paring  the  edges  of  the 
umbilical  ring,  and  bringing  them  together  with  strong  antiseptic 
cat-gut  or  strong  antiseptic  silk  thread.  We  may  then  pare  the 
overlying  skin  to  a  convenient  size,  suture  its  edges  with  similar 
cat-gut  or  silk  thread,  and  finally  cover  the  wound  over  with 
antiseptic  cotton-wool  and  suitable  bandages. 

Ventral  Hemise. 

The  contents  of  these  tumours  consist  as  a  rule  of  large  intes- 
tine and  omentum,  and,  in  very  rare  cases,  of  an  intemfiJ  organ, 
such  as  the  liver.  The  opening  through  which  the  contents  escape 
is  an  artificial  one  in  the  wall  of  the  abdomen,  generally  on  the 
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left  side  and  behind  the  ribs.  The  term,  rupture,  can  therefore 
be  appropriately  applied  to  a  ventral  hernia.  The  gac  of  the 
tumour  usually  is  formed  of  skin  and  the  sheet  of  the  muscle  (pan- 
niculus)  by  which  the  horse  is  able  to  twiteh  off  flies  and  other 
objects  that  happen  to  alight  on  his  shoulders  and  sides.  These 
tumours  as  a  rule  are  caused  by  internal  injuries,  and  in  straining 
when  foaling.  They  sometimes  attain  to  the  size  of  a  man's  head 
or  even  larger.     They  rarely  become  strangulated,  and  consequently 


Fig.  114. — Truss  for  umbilical  hernia. 

seldom  interfere  with  the  usefulness  of  the  animal  unless  when 
wounded.  Usually  they  had  best  be  left  alone.  Their  treatment 
is  similar  to  that  of  umbilical  hernia  (p.  294). 


Other  Forms  o    Hernia. 

The  horse  is  liable  to  other  forms  of  hernia  (crural,  diaphrag- 
matic and  pelvic),  which  are  so  rare,  or  so  little  amenable  to  treat- 
ment that  they  need  not  be  considered  here. 
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Fractures. 

practurr3    in    general anterior    iliac    spine back ^buttock, 

point  op  the cannon  bone femur ^hip,  point  op  the ^jaw 

^leo ^navicular  bone pastern  bones pedal  bone ^pelvis 

itlbs  -^  first-bib shoulder   blade tail thigh tibia 

^trapezium. 

Fractures  in  General. 

As  fractures  of  the  bones  of  the  horse  are,  as  a  rule,  but  little 
amenable  to  treatment,  owing  to  the  difficulty  of  reducing  and 
"  setting  "  them,  and  of  keeping  the  patient  at  rest,  I  shall  content 
myself  with  describing  the  comparatively  small  number  of  these 
accidents  which  may  be  successfully  treated,  under  ordinary  cir- 
cumstances. 

A  fracture  may  occur  straight  across  the  bone;   obliquely;    or 
longitudinally  (lengthwise). 

The  chief  VARIETIES  OF  FRACTURES  are  as  follows  :- 
1.  Simple  fracture^  when  the  bone  is  broken,  without  an  ex- 
ternal wound  communicating  with  the  seat  of  injury.  As  the  perios- 
teum— the  covering  membrane  of  the  bone — is  generally  very  strong 
in  the  horse ;  it  often  keeps  the  broken  surfaces  together,  and  thus 
prevents,  for  the  time  being,  the  fracture  becoming  apparent. 

4.  An  imjyaHed  fracture  takes  place,  when  one  broken  end  of  a 
nicates  with  an  external  wound. 

3.  When  the  bone  is  broken  in  several  pieces,  the  injury  is 
called  a  comminuted  fracture. 

4.  An  impacted  fracture  takes  place,  when  one  broken  end  of  a 
bone  is  driven  into  the  other  broken  end. 

Comminuted  fracture  and  impacted  fracture,  may  be  either  simple 
or  compound. 

COURSE    OF   UNION.— According  to   Erich.-en    the   following  are   the 
strtgfis  of  the  union  of  a  broken  bono.      (1)    The  period  of  infljimmation   and 
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exudation  lasting  for  about  three  days.  (2)  The  external  and  (if  the  bone 
be  hollow)  internal  encasing  of  the  broken  ends  by  soft  material,  which 
is  completed  in  about  the  twelfth  day.  (3)  The  conversion  of  the  soft 
encasing  mater'al  into  bone,  which  holds  the  parts  together  for  the  time 
being,  and  which  is  called  the  provisional  cilluat.  This  stage  will  be  finished 
at  about  the  end  of  a  month.  (4)  The  formation,  between  the  broken  ends, 
of  material  which,  on  becoming  converted  into  bone  (definitive  callus), 
completes  the  union  of  the  separated  parts,  and  which  commences  after  the 
provisional  callus  has  become  sufficiently  strong  to  check  movement 
in  the  part.  This  process  would  probablv  require  a  couple  of  months  for  its 
full  accomplishment,  but  it  cannot  take  place  if  movement  in  the  broken  ends 
of  the  bone  be  set  up  from  time  to  time.  (6)  The  absorption  of  excess  of  callus, 
which  requires  several  months  to  complete  its  course,  and  even  then  is  almost 
certain  to  leave  more  or  less  roughness  and  thickening  of  bone. 

The  foregoing  detail  holds  good  in  compound  fracture,  in  which  repair  is 
generally  delayed  by  suppuration. 

FIBROUS  UNION  OF  FRACTURE  AND  FALSE  JOINT.— In  fibrous 
union,  the  reparative  material  which  is  formed  between  the  broken  ends, 
instead  of  becoming  converted  into  bone,  is  changed  into  fibrous  tissue, 
usually  on  account  of  the  disturbing  influence  of  frequent  movement.  In  false 
joint,  fibrous  tissue  forms  a  capsule  round  the  broken  ends,  which,  by  rubbing 
against  each  other  while  being  thus  held  together,  make  a  more  or  less 
effective  joint. 

GENERAL  SYMPTOMS  OF  FRACTURE.— Sudden  and  great 
lamenees;  deformity  of  the  part  with  or  without  abnormal  mo- 
bility; pain;  and  fever.  Grating  (crepitus)  may  be  felt,  or  even 
heard  when  the  broken  surfaces  rub  together.  When  there  is  frac- 
ture without  displacement,  there  is  often  very  little  to  show  what 
is  amiss  as  long  as  the  animal  is  kept  quiet.  The  symptoms,  then, 
are  somewhat  similar  to  those  of  violent  sprain.  Here,  the  ab- 
sence of  injury  to  other  parts  will  generally  help  us  in  our  inves- 
tigation. When  feeling  the  part,  great  care  should  be  taken  r:ot 
to  separate  the  divided  ends,  if  there  be  no  displacement;  nor  to 
convert  a  simple  fracture  into  a  compound  one,  which  is  far  more 
dangerous  and  more  difficult  of  cure,  by  reason  of  the  entrance  into 
the  wound  of  putrefactive  germs  from  without,  as  well  as  by  the 
increased  extent  of  the  injury. 

GENERAL  TREATMENT  OF  FRACTURES.— If  there  be  dis- 
placement, the  broken  ends  of  the  bone  should  be  brought  together, 
and  the  part  placed  in  as  natural  a  position  as  possible.  If  there 
be  compound  fracture,  the  wound  should  be  thoroughly  syringed 
out  with  some  suitable  antiseptic  (p.  67),  which  will  disinfect  it 
as  well  as  clean  it.  Drainage  (p.  76)  should  be  secured,  and  the 
wound  should  be  treated  antiseptically  (p.  74)  until  it  becomes 
healed.  All  completely  separated  fragments  of  bone,  in  the  case 
of  comminuted  compound  fracture,  should  be  removed ;  but  those 
wbich  are  only  loosened,  and  which  are  still  connected  to  perios- 
teum, should  be  left  undisturbed,   or  gently  adjusted   into  their 
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proper  position  if  necesBary.  The  animal  should  have  as  complete 
rest,  we  maj,  in  order  to  obtain  that  condition,  use  various  local 
obtained,  and  if  the  nature  of  the  injury  admits  of  their  use.  Saw- 
dust is  a  capital  material  for  bedding  in  fractures,  aa  it  affords 
good  foothold,  and  allows  the  animal  to  readily  change  the  position 
of  his  limbs. 

As  healthy  union  cannot  take  place  unless  the  part  be  kept  at 
rest  we  may,  in  order  to  obtain  that  condition,  use  various  local 
means,  such  as   splints  and  bandages.     Splints   aid  in  checking 
movement,  and  also  assist  to  prevent  deformity  from  the  broken 
parts  remaining  out  of  position  for  a  lengthened  period.     The  great 
danger  in  their  use  is  the  setting  up  of  unequally  distributed  pres- 
sure, which,  if  prolonged,  would  be  liable  to  give  rise  to  inflam- 
mation and  even  death  of  the  part.     They  may  be  made  of  sole 
leather,  gutta  percha,  strong  paste-board,  and  thin  wood;   and  in 
cases  of  emergency,  bundles  of  brushwood,  whips,  sheet  iran,  or 
even  strong  iron  wire  can  be  employed  for  this  purpose.     They 
should   be    cut    so    as    to    prevent    them    interfering   with    any 
prominences  near  the  part,  and,  also,  to  keep  exposed  for  treat- 
ment, any  wound  which  may  have  been  inflicted  at  the  time  of  the 
accident.     Before  putting  on  splints,  any  inequalities  on  the  surface 
of  the  part  should  be  filled  up  with  some  soft,  elastic  material, 
such  as  cotton  wool.    Tow,  moss,  h&y  or  grass  can  also  be  used. 
The  following  procedure  with  splints  may  be  adopted  in  case  of 
fracture  of  any  of  the  bones  below  the  elbow  or  stifle  : — ^After  having 
placed  the  parts  in  position,  wind  round  the  leg  at  least  six  thick- 
nesses of  cotton  wadding,  as  in  sprain  (p.  45).     Place  along  the 
direction  of  the  limb  two  splints,  each  of  them  being  a  little  less 
than  half  the  width  of  the  circumference  of  the  surface  on  which 
they  are  put.     Then  apply  over  the  splints  an  "  immovable  ban- 
dage," which  will  afford  firm  support  and  which  can  be  easily  re- 
moved by  cutting  it  through  with  a  pair  of  scissors,  at  the  space 
between  the  splints  on  each  side.     This  bandage  may  be  of  strong 
calico,  about  3  inches  broad  and  6  or  8  yards  long,  and  can  be 
made  adhesive  by  soaking  it  in  a  thick  mixture  of  starch,  paste, 
"charge  composition"  (p.   48)  without  the   mercurial  ointment, 
or  even  common  pitch.     Evenly  distributed  and  abundant  paddinpr 
is  of  the  highest  importance  when  arranging  splints.     Care  should 
be  taken  that  the  bandage  should  not  be  put  on  too  tightly  at  first ; 
although,  to  be  of  benefit,  it  must  afford  firm  support.     "The 
Surgeon  should  always  bear  in  mind  that  in  the  treatment  of  a 
fractured  bone,  he  can  do  nothing  to  promote  its  union,  beyond 
placing  it  in  a  good  position.     Nature  solders  the  bone  together; 
and  the  less  the  Surgeon  interferes  the  better.     But  it  is  requisite 
to  examine  the  limb  from  time  to  time,  and  especially  about  the 
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second  or  third  week,  when  bony  union  is  commencing,  in  order, 
if  necessary,  to  correct  displacement "  (Erichsen), 

With  respect  to  the  use  of  slings  in  fracture  of  the  leg,  we  must 
not  forget  that  although  it  allows  the  patient  to  rest  the  affected 


limb,  it  does  so  at  the  expense  of  the  other  leg,  the  foot  of  which,  if 
the  erect  position  be  maintained  for  a  long  time,  will  be  liable  to 
become  affected  with  laminitis  (p.  189),  which  is  nearly  as  bad 
as  a  broken  leg.     If  possible,  slings  should  not  be  employed  for 
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longer  than  a  month.  After  the  symptomatic  fever  has  passed 
off  and  repair  has  made  fair  progress,  say,  in  ten  days,  the  sufferer 
can  generally  be  trusted,  without  slings,  to  take  care  of  the  injured 
partj  especially  when  he  has  a  deep,  soft  bed  under  him,  and  when 
he  has  been  in  the  meantime,  kept  low  on  green  grass  and  carrots. 

Splints  and  bandages  need  not  remain  on  longer  than  six  or 
seven  weeks,  by  which  time  the  reparative  material  will,  as  a  rule, 
have  become  sufficiently  solid  to  keep  the  broken  ends  together 
without  their  aid ;  although  the  animal,  in  the  case  of  a  fractured 
limb,  should  not  be  taken  out  of  his  stable  for  another  month  and 
a  half.  Usually,  it  would  not  be  safe  to  begin  work  sooner  than 
five  months  after  the  accident. 

A  mild  aperient,  such  as  a  pint  of  linseed  oil,  and  laxative  food, 
will  be  of  service.  The  broken  bone  will  often  not  unite  until  the 
animal  gets  a  change  of  food  and  plenty  of  green-meat.  If  he 
suffers  from  great  pain,  in  the  first  instance,  we  may  give  1  oz.  of 
chloral  hydrate  in  a  pint  of  water.  If,  after  union  has  taken  place, 
there  remains  a  large  deposit  of  bony  material  which  was  thrown 
out  for  the  repair  of  the  injury,  the  part  should  be  blistered  two  or 
three  times  with  biniodide  of  mercury,  or  deeply  fired  with  a 
pointed  iron  at  different  places. 

The  most  common  fractures  are  those  of  the  point  of  the  hip, 
the  pastern  bones,  and  the  tibia  (the  bone  which  lies  between  the 
hock  and  the  stifle). 

Anterior  iliao  spine.— See  *<  Point  of  the  hip,"  p.  308. 

Baok. 

By  the  term  "  broken  ba^jk  "  is  meant  fracture  of  one  of  the 
vertebrae  of  the  loins  or  back.  The  former  accident  is  almost 
always  fatal ;  although  recovery  after  the  latter  not  very  unusually 
occurs  on  account  of  the  support  afforded  by  the  ribs  in  keeping  the 
divided  ends  together.  If  the  resulting  paralysis  be  but  slight, 
there  is  every  hope  that  the  case  will  do  well;  but  if  the  loss  of 
muscular  power  be  complete,  recovery  will  be  out  of  the  question. 
If,  after  a  horse  has  got  up  after  having  had  a  fall,  there  be  reason 
to  believe  that  he  has  broken  his  back  without  displacement  of  the 
fractured  ends,  he  should  if  possible  be  kept  on  his  legs,  so  as  to 
prevent  him  getting  down ;  for  the  effort  in  lying  down  or  in  riBWg 
might  cause  displacement  which  would  have  a  fatal  result.  It 
would  be  better  to  tie  the  horse  up,  if  he  can  stand  without  support, 
than  to  put  him  in  slings ;  for  by  bearing  his  weight  on  them,  he 
would  be  apt  to  "roach"  his  back,  and  thus  separate  the  broken 
ends.     A  canthaxides  blister  rubbed  over  the  suspected  part  would 
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aid  in  preventing  the  animal  from  moving  it.  Except  in  obviously 
fatal  ca«es,  it  is  difficult  to  distinguish  between  this  accident  and 
severe  sprain  of  the  "  undercut "  muscles  (p.  61).  Hsemoglobin- 
uria  (p.  520)  is  sometimes  mistaken  for  broken  back  hj  inex- 
perienced persons;  although  the  dark-brown  colour  of  the  urine, 
in  the  former,  as  well  as  the  history  of  the  case,  should  readily 
serve  to   distinguish   it  from   the  latter. 

Broken  back  generally  occurs  from  falls,  or  from  the  practice  of 
tying  horses  tightly  up  after  casting  them. 

Buttock,  point  of  the,— See    *  Tuberosity  of  (he  ischium," 
page  809. 

/ufS" "~  Trochanter  major 

Head  of  thigh  bone  -  -^T^lA   ft\ 


Fig.  II 6. — Thigh  bone  (femur).     {Afier  Chauveau.) 

Cannon  Bone. 

If  there  is  displacement,  the  ends  of  the  bone  should,  if  possible, 
be  brought  into  position  without  delay,  and  splints  and  bandages 
applied  ("General  Treatment  of  Fractures,''  p.  297). 

Femur  {Thigh  Bone). 

The  only  not  very  uncommon  fracture  of  the  thigh  bone  I  need 
consider  here,  is  that  of  the  trochanter  major  (Figs.  115  and  116), 
which  is  the  bony  mass  that  projects  above  the  head  of  the  thigh 
bone  (femur)  and  covers  the  hip  joint.  The  chief  muscle  which 
extends  the  thigh,  and  thus  aids  in  propelling  the  animal's  body 
forward,  is  attached  to  the  trochanter  major.  The  only  treatment 
is  prolonged  and  perfect  rest.  The  horse  often  recovers  after  this 
accident  sufficiently  well  for  light  work.  If  repair  does  not  appear 
to  be  readily  taking  place,  the  part  may  be  blistered  once  or  twice. 
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Hip,  point  of  the. — See  page  308. 
Ischium,  Tuberosity  of  the. — See  pa^^e  309. 

Jaw. 

The  lower  jaw  is  sometimes  chipped  bj  the  isjudicious  use  ol 
severe  bits  and  tight  curb-chains.  Usually,  the  injury  is  not  de- 
tected at  the  time  of  infliction.  There  is  swelling,  pain,  and  diffi- 
culty in  feeding.  The  wound  in  the  gum  is  generally  marked  by 
a  round,  red  eminence.  The  splintered  portion  of  bone  may  be 
felt  with  the  probe,  in  which  case,  much  time  will  be  saved  by 
removing  it  with  a  bone  forceps.  Any  diseased  portions  of  bone 
should  be  scraped  off  ajid  an  antiseptic  (p.  67)  applied  several  times 
a  day.  One  or  both  branches  of  the  lower  jaw  may  be  broken ;  the 
usual  seat  of  the  fracture  being  the  "chin-groove"  (in  which  the 
curb  chain  should  rest,  when  a  curb  or  Pelham  is  used).  When  the 
longer  jaw  has  been  broken  right  across,  it  will  require  a  special 
form  of  splint^  which  can.  be  obtained  from  a  veterinary  instru- 
ment maker.  The  general  principles  of  treatment  for  fractures 
(p.  297)  should  be  observed;  the  animal  fed  on  soft  food;  and 
the  part  kept  at  rest. 

Leg. — See  "  Cannon  Bone,"  page  301 ;  **  Pastern  bones,*'  page 
302  ;  '*  Femur,"  page  301 ;  and  "  Tibia,"  page  314. 

NaYicular  Bone. 

It  is  probable  that  this  fracture  occurs  only  in  cases  of  navicular 
disease  (p.  206).  '  The  symptoms  are  those  of  "  dropped  elbow " 
(p.  313),  and  heat  of  the  affected  part,  with  absence  of  crepitus 
(p.  297)  about  the  shoulder.     Treatment  is  of  no  avail. 

Pastern  Bones. 

This  accident  (split-pastern)  affects  the  long  pastern  bone  far 
more  frequently  than  the  short  one,  and  generally  occurs  from  the 
violent  concussion  of  fast  galloping,  which  is  sometimes  aided  by 
a  diseased  and  brittle  condition  of  the  bone.  Horses  which  are 
galloped,  particularly  on  hard  ground,  after  a  long  rest,  are  very 
liable  to  this  accident,  which  I  have  seen  occur  on  several  occasions 
to  horses  in  India  that  had  broken  loose  after  having  been  re- 
cently landed  from  a  ship  in  which  they  had  been  imported,  and  in 
which  they  had  been  obliged  to  stand  for  a  month  or  longer.-  Their 
enforced  idleness  had  no  doubt  affected  the  strength  of  their  bones, 
and  in  the  unwonted  exercise  they  had  naturally  lost  to  some  extent 
their  accustomed  skill  in  saving  their  limbs  from  the  ill  effects  of 
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concussion.  The  animal  pulls  up  very  lame,  the  toe  only  being 
brought  near  the  ground.  The  absence  of  injury  to  the  ligaments 
and  tendons,  and  presence  of  swelling  (after  a  short  time)  and  pain 
about  the  hollow  of  the  pastern,  are  often  the  only  signs  by  which 


Fij.  117. — Fracture  of  the  short  pastern 
bone,  with  bony  union  of  both  the 
pastern  and  pedal  joint. 


we  can  guess  the  nature  of  the  injury.  Sometimes,  the  bone  is 
broken  into  a  greet  number  of  pieces,  in  which  case,  treatment 
will  be  of  little  or  no  avail.  As  the  ligaments  are  strong  and 
iiiunerous  about  this  part,  and  as  the  covering  membrane  is  thick ; 
this  fracture   frequently   occurs  without   displacement,   in   which 
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case,  we  may  expect  a  favourable  termination.  After  two  or 
three  d&ya,  the  brokea  bone,  on  being  felt,  gives,  in  the  case  of 
the  long  pastern  bone,  the  impression  that  it  is  surrounded  bj  a  hard, 
thick  covering  (the  ensheathing  material),  which  makes  it  of 
greater  circumference  than  the  corresponding  bone  of  the  other 
leg.  Besides,  the  inequalities  which  can  be  felt  on  the  surface  of 
the  latter,  at  the  back  of  the  pastern,  are  absent  on  that  of  the 
former.  At  first,  there  is,  above  the  fetlock,  much  sympathetic 
swelling,  which  rapidly  goes  down.  Although,  when  there  has 
been  little  or  no  displacement,  the  horse,  as  a  rule,  makes  a  good 
recovery  for  slow  work ;  still,  if  used  for  fast  paces,  he  will  rarely 
regain  his  former  speed,  on  account  of  the  fracture  almost  always 
extending  into  one  or  both  joints.  Also,  the  ensheathing  bony 
material  is  very  apt  to  interfere  with  the  action  of  the  ligaments 
and  tendons,  especially  during  the  extreme  flexion  and  extension 
entailed  on  the  joints  by  the  gallop.  I  have  known  a  horse  regain 
soundness  in  six  months  after  a  vertical  fracture  of  the  long  pastern 
bone  which  split  the  bone,  from  front  to  rear,  into  two  halves,  but 
without  marked  displacement.  In  this  case  I  ascertained  the 
nature  of  the  fracture  by  post-mortem  examination  of  the  animal, 
which  subsequently  died  from  a  cause  (anthrax)  altogether  un- 
connected with  the  injury  to  its  pastern.  Fig.  117  shows  fracture 
of  the  short  pastern  bone,  with  bony  union  of  both  joints. 

TREATMENT.— The  animal  should  be  placed  in  slings  in  order 
to  enable  him  to  give  the  fractured  limb  rest  and  to  prevent  him 
from  injuring  the  sound  one  by  throwing  too  much  weight  on  it. 
The  shoe  should  be  carefully  removed,  and  sawdust  put  down,  so 
that  the  horse  may  obtain  an  easy  position  for  his  foot.  Although 
cases  often  do  well  when  left  alone  and  given  complete  rest,  it  is 
the  safer  plan  to  support  and  fix  the  part  by  careful  bandaging, 
which  may  done  in  the  following  manner,  as  described  by  Peuch 
and  Toussaint : — At  first,  apply  a  cotton  bandage — about  three 
fingers  broad  and  four  yards  long — around  the  pastern,  taking  care 
to  spread  a  coating  of  a  solution  of  pla&ter  of  Paris  over  the  surface 
of  the  bandage  as  each  turn  is  made,  so  as  to  render  it  immovable. 
A  mass  of  tow  soaked  in  the  plaster  solution,  should  be  placed 
so  as  to  fill  up  the  hollow  behind  the  pastern,  and  should  be 
kept  in  position  by  another  bandage,  over  which  a  thick  coating 
of  plaster  should  also  be  applied.  After  a  quarter  of  an  hour,  the 
plaster  will  become  hard  and  will  keep  the  part  in  a  state  of  perfect 
rest.  Care  should  be  taken  that  those  bandages  are  not  put 
on  too  tightly."  "Charge"  composition  (p.  48)  may  replace 
plaster  of  Paris;  or  we  may  apply  a  cotton  wadding  bandage  (p. 
4:5).     A  month  after  the  accident  we  may  stimulate  the  part  once 
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or  twice  with  biniodide  of  mercury  ointment  (1  to  8  of  lard  or 
Taseline),  bo  as  to  hasten  the  process  of  union,  and  to  cause 
absorption  of  any  excess  of  ensheathing  bony  material  which 
may  have  been  thrown  out. 

There  may  be  some  difficulty  in  distinguishing   between  ring- 
bone and  the  roughness  resulting  from  this  fracture. 


Posterior  iliac  spine 


Anterior  iliac 

spine 

Hip  joint 


Tuberosity  of 
ischium 


Fig.  1 1 8. —View  of  pelvis  from  near  side.     (After  Chauveau,) 

Pedal  bone. — Cut  away  the  wall  over  the  part,  remove  all 
dead  tissue,  and  treat  as  directed  on  page  297. 


Pelvis. 

ANATOMY.— The  pelvis  (Figs.  115,  118,  and  119),  in  the 
hind  quarters,  corresponds  to  the  two  shoulder  blades  of  the  fore- 
hand.    The  two  halves  (one  on  each  side)  of  the  pelvis  are  united 

Posterior  iliac  spines   '\**%.^ 


Anterior  iliac  spine 


'Anterior  iliac  spine 


Tuberosity  of  ischium         _^ (^jS/^m^^S!^-''  Tuberosity  of  ischium 

Fig.  119.— View  of  pelvis  from  below.     {After  Chattveau.) 

together  at  their  lower  and  posterior  ends.  Their  upper  ends 
(posterior  iliac  spines)  rest  on  the  sides  of  the  backbone,  to  which 
they  are  strongly  attached  by  ligaments,  and  form  the  highest 
point  of  the  croup.  The  most  forward  portion  of  the  pelvis  at 
each  side,  is  the  "  point  of  the  hip  **  (anterior  iliac  spine) ;  and  the 
rearmost  portion,  "  the  point  of  the  buttock "  (tuberosity  of  the 

20 
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isdiium).  The  hip  joint,  on  each  side,  is  formed  by  the  head  of  the 
thigh  bone  (Figs.  116  and  116)  and  a  cavity  in  the  pelvis  ("Hip 
joint,"  Fig.  118). 

VARIETIES  AND  GRAVITY.— Regarding  the  pelvis  as  a  nearly 
complete  though  extremely  irregular  hoop  of  bone  (Fig.  119),  we 
may  divide  its  fractures  into  (1)  those  through  the  body  or  hoop, 
and  (2)  those  not  extending  through  the  body  or  hoop.  The  former, 
with  the  exception,  in  some  oases,  of  fracture  of  the  posterior  iliac 
spine,  are  very  serious,  especially  if  the  di vision  of  bone  extends  into 
the  hip  joint.  The  latter  are  much  lees  grave ;  for  apart  from  the 
extremely  serious  complication  of  injury  to  the  hip  joint,  fracture 
of  the  body  or  hoop  is  liable  to  be  followed  by  an  amount  of  dis- 
placement that  will  permanently  interfere  with  the  movements  of 
the  hind  limb,  and,  in  brood  mares,  with  the  sale  delivery  of  the 
foal.  Here  comes  the  question :  in  fracture  of  the  pelvis,  when  is 
it  worth  while  to  preserve  the  life  of  the  patient?  Setting  aside 
cases  of  stallions  which  are  so  valuable  for  breeding  purposes  that 
an  attempt  at  saving  their  lives  should  be  made  at  all  hazards,  I 
would  answer  this  query  by  saying  that  the  only  hopeful  cases  are 
those  of  the  point  of  the  hip,  the  joint  of  the  buttock,  posterior 
iliac  spine,  and  those  in  which  little  or  no  displacement  takes  place, 
except  when  the  fracture  extends  into  the  hip  joint. 

CAUSES. — ^The  usual  causes  are  falls  and  blows.  Fracture  into 
the  hip  joint  (fracture  of  the  acetabulum)  generally  occurs,  I  think, 
from  the  horse  falling  on  top  of  his  thigh  bone  (trochanter  major, 
see  Figs.  115  and  116),  as  might  happen  by  the  animal  ''hitting "  a 
fence  and  **  turning  over."  In  such  a  case,  the  shock  would  be 
transmitted  by  the  head  of  the  thigh  bone  to  the  cavity  (the  aceta- 
bulum) in  the  pelvis,  with  the  probable  result  of  fracture  in  the 
joint. 

EXAMINATION  AND  SYMPTOMS.— (1)  Lameness.  As  muscles 
which  help  to  draw  back  the  leg  are  attached  to  the  point  of  the 
hip,  posterior  iliac  spine,  and  point  of  the  buttock,  the  animal,  in 
fracture  of  any  of  these  points  of  bone,  will  have  difficulty  in  ad- 
vancing the  leg  of  the  afflicted  side,  although  he  may  be  able  to 
stand  fairly  well  on  it.  When  the  hip  joint  is  implicated,  the  horse 
will  evince  disinclination  to  bear  weight  on  the  limb  of  the  sore 
side  or  to  move  it.  In  the  large  majority  of  cases  of  fracture  of 
the  pelvis,  lameness  will  be  present.  Although  the  lameness 
of  fracture  of  the  pelvis  has  not  any  characteristic  peculiarity,  we 
may  often  observe  that  the  sufferer  walks  as  if  his  back  was  injured, 
and  carries  the  hind  leg  of  the  suffering  side  stiffly  to  the  front, 
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while  bringing  it  outwards  with  a  circular  movement.  (2)  Dtfor 
mity  and  displacement  Figs.  120  and  121  show  the  respective 
deformities  seen  in  fracture  of  the  point  of  the  hip  and  point  of  the 
buttock.     In  fracture  of  the  shaft  of  the  ilium,  the  point  of  the  hip 


Fig.  120. — Fracture  of  point  of  the  hip  on  off  side 


will  more  or  less  drop  downwards,  thus  causing  marked  flatness  of 
the  quarter.  I  may  explain  that  the  point  of  the  hip,  unlike  the 
posterior  iliac  spine,  which  is  strongly  attached  to  the  backbone, 
is  unprovided  with  any  bony  support  upon  which  to  rest,  and  con- 

20* 
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sequently  in  fracture  of  the  shaft  of  the  ilium,  it  will  more  or  less 
yield  to  the  pull  of  the  muscles  which  are  attached  to  it.  With  the 
hand  in  the  rectum  (p.  394),  wo  can  feel  the  displaced  condition  of 
the  broken  ends  of  the  l>one.  (3)  Crepitation,  The  sound  or  feeling 
of  the  broken  ends  of  bone  rubbing  against  each  other  may  be  per- 
ceived  in  cases  of  fracture  of  the  body  of  the  pelvis,  when  the  animal 
is  moved,  or  when  the  hand  feels  the  parts  through  the  bowel.  (4) 
Wasting,  In  fractures  extending  into  the  hip  joint,  the  muscles 
over  the  pelvis  soon  show  marked  signs  of  wasting,  while  those  of 
the  thigh  take  but  little  part  in  this  reduction  of  substance. 

TREATMENT. — The  only  possible  treatment  is  to  put  the  animal 
in  slings  and  feed  him  on  green  food.  In  any  of  the  graver  forms 
of  fracture  of  the  pelvis,  it  is  all  but  imperative  to  keep  the  animal 
in  slings  for  about  three  months ;  for  if  he  lies  down,  he  will  almost 
to  a  certainty  do  irreparable  damage  to  himself  by  displacing  the 
bones ;  consequently  we  shall  have  to  accept  the  risk  of  laminitis 
(pp.  186  and  189). 

POINT  OF  THE  HIP  {Dropped  At/?).— Fracture  of  this  part 
(anterior  iliac  spine)  (Figs.  115,  118,  and  120)  is,  perhaps,  the 
most  common  of  all  these  injuries  to  the  horse.  It  not  im- 
frequently  occurs  on  account  of  the  animal  hitting  himself  when 
passing  through  a  narrow  gateway,  or  by  falls.  When  a  gateway 
is  at  fault,  the  accident  usually  happens  by  two  animals  trying 
to  get  through  at  the  same  time.  Hence,  the  doorway  of  a  box 
or  hovel  which  is  intended  for  a  mare  and  foal,  should  be  about 
half  as  wide  again  as  an  ordinary  doorway.  When  this  fracture 
takes  place,  it  is  very  difficult  for  the  broken  point  of  bone  to 
obtain  rest;  because  some  of  the  abdominal  muscles  which 
are  attached  to  it,  alternately  contract  and  become  relaxed  during 
the  inspiration  and  expiration  of  air.  Hence,  fibrous  union,  or  a 
false  joint  (p.  297)  is  the  usual  method  of  repair.  I  have, 
however,  seen  dissections  of  cases  in  which  the  detached  portion 
of  bone  overlapped  the  adjoining  part  of  the  pelvis,  and  became 
firmly  fixed  to  it  by  bony  union.  If  the  disconnected  portion  of 
bone  acts  as  a  source  of  inflammation  on  account  of  its  not  be- 
coming united,  it  should  be  cut  down  upon  and  removed.  Although 
the  accident  causes  an  unsightly  blemish,  in  rendering  the  affected 
side  flatter  than  its  fellow  (Fig.  120),  it  does  not,  as  a  rule,  mate- 
rially diminish  the  animal's  usefulness,  and  even  at  first,  often 
causes  little  or  no  lameness.  It  is,  however,  from  a  legal  point  of 
view,  an  undoubted  unsoundness. 
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TUBEROSITY  OF  THE  ISCHIUM.— This  portion  of  the  pelvis 
is  the  rearmost  bony  projection  ((Fig.  115)  of  the  hind  quarters, 


Fig.   121. — Fracture  of  tuberosity  of  ischium 
on  near  side. 

and  may  be  called  the  point  of  the  buttock.     The  two  tuberosities, 
one  on  each  side,  fonn  the  channel  which  exists  just  below  the  root 


Fig.  122. — Tuberosity  of  ischium  intact  on  off  side. 

of  the  tail.     When  this  fracture  occurs,  the  part  looks  unnaturally 
flat  and  straight  on  viewing  it  sideways  (compare  Fig.  121,  which 
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shows  fracture  on  the  iiear  side,  with  Fig.  122).  The  existence  of 
pain,  swelling,  and  lameness  will  also  indicate  the  seat  of  injury. 
A  good  recovery  may  be  expected,  if  a  long  rest  be  given.  If  the 
resulting  deformity  was  slight,  and  if  the  injury  had  in  no  way 
injuriously  affected  the  action,  I  would  not  consider  this  accident, 
after  recovery,  to  be  an  unsoundness. 

Ribs. 

These  accidents  are  usually  caused  by  kicks,  collisions,  falls,  or 
sudden  starts  into  the  collar  by  harness  horses.  Unless  the  lungs 
or  pleuree  (the  membranes  which  line  the  ribs  and  cover  the 
lungs)  are  penetrated  by  the  broken  ends,  no  bad  results  need 
be  anticipated.  If  the  fractured  ends  have  wounded  the  lungs,  the 
tissue  beneath  the  skin  will  soon  become  filled  with  air.  This 
swelling  can  be  distinguished  from  an  effusion  of  serum  or  blood 
by  the  fact  of  its  emitting  a  crackling  sound  when  the  hand  is 
passed  over  it.  These  complicated  cases  can  seldom  be  treated 
successfully.  It  is  bad  practice  to  make  an  external  wound  for 
examination.  If  a  compound  fracture  of  this  nature  exists,  the 
operator  should  endeavour  to  convert  it  into  a  simple  fracture  by 
closing  the  wound.  The  external  opening  may  be  covered  over 
with  a  thick  coating  of  pitch.  The  practice  of  bandaging  the  chest, 
in  cases  of  broken  ribs,  does  not  seem  to  act  well  with  horses ;  al- 
though it  is  generally  beneficial  with  human  beings. 

It  is  not  very  uncommon  to  see  horses  with  an  abrupt  depression 
over  one  of  their  ribs,  caused  by  a  fracture  on  some  previous 
occasion. 

Pain  evinced  at  the  time  of  girthing  up,  is,  sometimes,  the  first 
indication  of  a  broken  rib. 

First  Rib. 

CAUSES.— We  are  indebted  particularly  to  Mr.  W.  Willis, 
M.R.C.V.S.,  Mr.  W.  Hunting,  F.R.C.V.S.,  and  the  late  Mr.  H.  G. 
Rogers,  F.R.C.V.S.,  for  demonstrating  by  numerous  post-mortem 
examinations  and  by  investigating  the  history  of  the  respective 
cases,  that  shoulder  lameness  is  generally  caused  by  fracture  of 
the  first  rib.  This  accident  usually  occurs  by  the  animal  making 
a  sudden  start  forward  in  harness,  when  there  is  a  comparatively 
heavy  weight  behind  him,  and  especially  when  he  has  been  hanging 
back  in  the  collar.  Hence,  impetuous,  nervous,  and  irritable 
horses  are  most  liable  to  get  hurt  in  this  manner.  We  may  reason- 
ably assume  that  draught  horsea  which  have  to  do  their  work 
at  a  trot,  like  omnibus  horses,  are  more  apt  to  fracture  the  first 
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Fig.  123. 

Recent  fracture  of 

first  rib. 


Fig.  124. 

Sound  first  rib,  and  fractured 

first  rib  undergoing  repair. 


Fig.  125. 

Pair  of  first  ribs  ;  one  sound,  the 

other  united  after  fracture. 


Fig.  126. 

Pair  of  first  ribs  ;  both  united 

after  fracture. 
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rib,  thau  cart  horses  which  have  to  toil  at  a  walk.  It  is  evident 
that  a  forward  plunge,  with  one  shoulder  more  in  advance  than 
the  other  shoulder,  would  be  more  likely  to  cause  this  accident 
than  if  both  shoulders  met  the  collar  simultaneously.  A  horse 
which  has  fractured  the  first  rib  on  one  side  will,  occasionally, 
after  recovery,  repeat  the  operation  on  the  other  side.  Here,  the 
memory  of  the  pain  does  not  cure  the  vice,  but  only  reminds  the 
animal  that  he  must  not  practise  it  on  the  side  which  was 
injured.  Figs.  123,  124,  125,  and  126,  which  are  reproductions 
of  photographs  I  took  from  specimens  very  kindly  lent  to  me  by 
Mr.  Willis,  show  these  fractures.  Increased  thickness  of  bone  due 
to  fracture,  is  well  marked  in  these  illustrations. 

Occasionally,  saddle  horses  meet  with  this  accident  from  falls 
and   other  injuries. 

SYMPTOMS. — Sudden  lameness  with  more  or  loss  paralysis  of  the 
limb ;  and  "  dropped  elbow,"  in  whioh  oase  the  elbow  of  the  aff eoted 
leg  is  held  about  six  inches  lower  than  its  fellow,  with  the  knee 
and  fetlock  bent,  and  the  heel  raised.  The  toe  generally  rests 
on  the  ground  a  little  behind  the  toe  of  the  sound  leg.  The 
lameness  is  characterised  by  inability  to  raise  the  foot,  although 
the  limb  can  be  drawn  forward  to  a  greater  or  less  extent;  and 
by  circumduction  (outward  rotation  of  the  foot,  during  forward 
movement).  This  peculiarity  of  gait  is  caused  by  the  fact  that 
any  contraction  of  the  muscles  whose  office  is  to  keep  the  limb 
close  to  the  side  of  the  animal  (the  adductor  muscles),  would 
give  rise  to  pain  by  setting  up  movement  in  the  broken  surfaces 
of  bone;  -and  that  the  muscle  (the  levator  humeri)  which  draws 
the  limb  forward,  has  very  little  disturbing  influence  on  the  seat 
of  injury.  This  muscle  is  attached  at  one  end  to  the  humerus 
(the  bone  which  lies  between  the  elbow  and  the  point  of  the 
shoulder),  and  at  the  other,  to  the  top  of  the  head.  Mr.  Willis 
("Vet.  Record,"  11th  May,  1901)  tells  us  that  as  a  rule  the  con- 
dition of  dropped  elbow  lasts  five  or  six  weeks,  and  that  the 
lameness  gradually  passes  off  in  a  few  weeks  longer.  Owing  to 
disuse,  there  is  some  wasting  of  the  flexor  hrachii  muscle  (pp.  58 
to  60),  which  recovers  its  normal  state  after  a  time. 

Mr.  James  McKenny,  M.R.C.V.S.  (Vet  Record,  21st  June,  1902), 
appears  to  be  the  first  to  point  out  a  reliable  method  for  dis- 
tinguishing fracture  of  the  first  rib  from  other  injuries  (for  in- 
stance, sprain  of  the  flexor  brachii,  fracture  of  the  scapula,  fracture 
of  the  trapezium  bone,  and  fracture  of  the  navicular  bone)  which 
present  the  symptoms  of  "dropped  elbow."  He  tells  us  that 
"  crepitus  of  a  fractured  first  rib  can  be  obtained  only  by  cross- 
ing the  fore  leg  near  the  affected  rib  as  far  as  possible  across  the 
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front  of  the  sternum,  and  then  jerking  it  outwards  (adduction 
and  abduction).  The  crepitus  thus  obtained  will  be  readilj  felt 
when  the  hand  during  the  process  is  kept  firmly  on  the  scapula, 
but  at  the  same  time  the  crepitus,  though  distinct,  will  be  dull, 
and,  of  course,  caimot  be  localised  to  any  part  of  the  scapula. 
It  will  also  be  absent  when  the  leg  is  moved  backwards  and  for- 
wards." 

In  all  cases  of  ^^  dropped  elbow,"  we  should  consider  the  possi- 
bilitj  of  sprain  of  the  shoulder  (p.  58). 
.   The  only  rational  TREATMENT  is  rest. 

Shoulder  Blade. 

These  fractures  usually  occur  on  the  spine  of  the  shoulder  blade, 
which  is  the  ridge  that  stands  out  at  right  angles  to  the  external 
surface  of  the  bone;  or,  at  the  neck,  which  is  the  narrow  and 
rounded  part  just  above  the  joint.  The  former  accident  is  not  very 
serious.  If  a  splinter  is  chipped  off  the  spine,  it  will  have  to  be 
removed.  If  the  neck  of  this  bone  is  broken,  the  presence  of 
fracture  may  be  perceived  on  looking  at  the  part  just  above  the 
"  point  of  the  shoulder "  (the  shoulder  joint),  when  the  horse  is 
standing;  and  the  symptoms,  more  or  less  marked,  of  ''dropped 
elbow"  (p.  313)  will  be  present.  By  laying  the  flat  of  the  hand 
on  the  shoulder,  crepitus  will  be  felt,  when  the  leg  is  brought 
forwards  and  backwards.  A  fracture  of  the  neok,  or  body,  of  the 
shoulder  blade,  without  displacement,  will  simply  require  a  long 
rest  in  slings.  If  the  ends  are  displaced,  an  attempt  should  be 
made  to  "set"  them  by  "drawing  the  limb  forward,  and,  by 
means  of  the  fist,  pressing  back  into  its  position  the  part  of  the 
bone  that  bulges  out "  (Delwart), 

Tail. 

The  bones  of  the  tail  are,  sometimes,  broken  by  falls.  We  should 
endeavour  to  "  set "  them,  and  should  support  the  part  by  padding, 
and  apply,  over  the  tail,  a  leather  sheath,  laced  up  moderately 
tight. 

Thigh.— See  **  Femur,"  page  301. 

Tibia. 

This  bone  (Fig.  115),  is,  on  its  inner  surface,  so  unprotected,  that 
it  is  not  uncommonly  fractured  by  kicks  and  other  injuries.  Its 
covering  membrane  is,  however,  so  thick,  that  when  this  accident 
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occurs^  there  is  often  no  displacement ;  hence,  horse  owners  should 
make  it  a  rigid  rule,  that  if  one  of  their  animals  gets  kicked  on  the 
inside  of  a  hind  leg,  just  above  the  hock,  he  should  not  be  worked 
until  all  fear  of  a  fracture  is  removed.  A  thickening  of  the  bone 
over  the  seat  of  injury  will  indicate,  after  a  few  days,  the  existence 
of  reparative  action.  The  person  treating  the  case  should  on  no 
account,  when  making  his  examination,  work  the  parts  about,  lest 
he  may  cause  displacement.  The  animal  should  be  put  into  slings, 
or  "  tied  up,"  so  that  he  may  not  lie  down ;  for  if  fracture  without 
displacement  exists,  it  will  almost  certainly  be  converted  into  a 
compound  one  on  the  horse  endeavouring  to  get  up,  after  he  has 
Iain  down.  The  animal  should  be  put  in  slings,  and  an  immovable 
bandage  (p.  298)  applied  to  the  limb,  from  the  fetlock,  to  as  high 
up  on  the  leg  as  it  can  go.  Splints  may  be  applied  over  this,  with 
an  adhesive  bandage  to  keep  them  in  position.  Many  cases  of  com- 
pound fracture  of  the  tibia  can  be  cured  in  this  manner ;  after,  of 
course,  setting  the  bones  in  position,  in  the  first  instance. 

Trapezium. 

Mr.  James  McEenny  relates  a  case  of  fracture  of  this  bone 
(Fig.  8,  p.  35),  caused  by  the  horse  coming  down  with  the 
back  of  its  knees  on  stiff  timber,  over  which  it  was  being  lunged. 
The  animal  recovered  stifficiently  to  walk  sound,  but  not  to  stand 
fast  work.  The  injury  is  manifested  by  swelling,  pain  and 
crepitus  of  the  part,  and  *'  dropped  elbow  "  (p.  313)  of  that  side. 


316 


CHAPTER    XIV. 

DlSliOCATIOKS. 

DISLOCATION  OF  THE  PATELLA DISLOCATION  OP  THE  SHOULDER  JOINT — 

OTHER  DISLOCATIONS. 

A  DISLOCATION  is  the  displaoement  of  the  eads  of  bones  which 
form  a  joint.  Its  chief  symptoms  are:  deformity,  decreased 
power  of  movement,  and  pain.  If  fracture  exists  at  the  same 
time,  the  power  of  movement  in  the  part  may  be  increased,  with 
the  existence,  however,  of  alteration  in  the  shape  of  the  joint. 
The  ditHculties  in  the  reduction  of  a  dislocation  arise  from  the 
contraction  of  the  muscles — ^which  may  be  overcome  by  the  influ- 
ence of  chloroform — and  from  mechanical  impediments  in  the 
part. 

Dislooation  of  the  Patella. 

Although  this  is  a  rare  accident,  it  is  the  most  common  form  of 
dislocation  which  occurs  in  the  'horse. 

The  patella  (Fig.  115)  corresponds  to  the  knee-cap  in  human  anatomy.  It  is 
placed  in  front  of  the  stifle  joint,  which  is  formed  by  the  femur  and  tibia,  and 
affords  attachment  and  increased  leverage  to  certain  muscles,  the  office  of 
which  is  to  bring  the  hind  le^  forward.  In  order  to  keep  the  patella  in  its 
place,  it  is  connected  to  the  tibia,  by  three  straight  ligaments  whidi  antagonise 
the  muscles  in  Question ;  and  there  are  two  lateral  ligaments — ^an  internal  and 
an  external — wnich  prevent  it  from  slipping  to  one  side  or  the  other.  The 
portion  of  the  femur  on  which  the  patella  works,  is  pulley-shaped,  with  two 
prominences  and  a  groove  between.  As  the  internal  prominence  is  larger  and 
projects  more  to  the  front  than  the  external  one ;  the  patella,  when  dislocation 
takes  place,  is  almost  invariably  displaced  to  the  outside. 

Foals,  on  account  of  the  comparative  want  of  tenacity  of  their 
ligaments,  are  much  more  liable  to  this  accident  than  are  older 
animals,  especially,  if  they  are  in  a  debilitated  state,  or  are  out 
at  grass  on  a  rough  and  hilly  country,  the  nature  of  which  would 
predispose  them  to  this  injury,  which,  however,  may  take  place, 
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as  a  result  of  accident,  at  any  age.  Young  horses  that  suffer,  off 
and  on,  from  this  dislocation,  often  lose  their  liability  to  it  with 
increasing  strength  and  ago. 

The  dislocation  may  be  complete  or  partial.  In  the  former 
instance,  the  patella  is  entirely  removed  from  the  pulley-like 
portion  of  the  femur,  the  two  prominences  of  which  can,  then, 
be  felt  with  the  hand  under  the  skin.  In  the  latter  and  much 
more  common  case,  it  rests  on  the  edge  of  the  pulley,  only  one 
prominence  of  which  will  be  uncovered.  In  both,  the  unusual 
position  assumed  by  the  patella  will  be  manifest.  When  the 
dislocation  is  complete,  the  affected  limb  is  kept  pointed  to  the 
rear,  straight  and  stiff;  while  the  front  of  the  wall  of  the  hoof, 
or,  even,  the  front  of  the  pastern,  rests  on  the  ground.  The  limb 
is  carried  in  the  same  manner,  if  the  animal  is  made  to  walk, 
which  he  naturally  does  with  great  diflBculty.  When  the  dis- 
placement is  partial,  the  lameness  is  similar  to  that  just  described, 
although  less  in  degree;  and,  if  the  horse  is  made  to  walk,  the 
patella  may  slip  into  and  out  of  itd  position  with  a  certain  amount 
of  noise.  Sometimes,  both  legs  are  affected,  in  which  case,  the 
displacement  is  usually  partial. 

When  the  dislocation  is  partial,  it  may  become  spontaneously 
reduced,  if  the  animal  be  startled  by  the  cfack  of  a  whip  for 
instance^  and  made  to  move  forward  a  few  paces;   or  the  patella 
may  be  pushed  into  its  place  with  the  hand,  while  the  animal 
tries  to  advance  the  limb.       When  such  simple  measures  do  not 
suffice,   or  when  the  dislocation   is   complete,   a  rope  should  be 
attached  to  the  pastern  of  the  injured  limb,  passed  through  a 
collar  (formed  of  rope,  for  instance)  round  the  animaFs  neck,  and 
should  be  drawn  forcibly  forward.     The  operator  should  then  use 
every  effort  to  push  the  patella  into  its  place;   while,  to  assist 
him,  the  animal  may  be  backed  *so  as  to  force  it  to  put  weight  on 
the  affected  leg.     If  these  methods  fail,  the  horse  should  be  placed 
under  the  influence  of  chloroform,   which  will  cause  general  re- 
laxation of  the  muscles.     No  time  should  be  lost  in  reducing  the 
dislocation;  for  if  this  be  not  done,  injurious  changes  will  quickly 
take  place  in  the  smooth  surfaces  of  the  joint  in  question.     When 
the  patella  has  been  replaced  into  its  proper  position,  the  limb 
should  be  kept  advanced  by  means  of  a  side  line  fixed  to  its 
pastern  and  passed  round  the  neck  as  a  collar.     A  long-toed  shoe 
(Fig.  104)  will  aid  in  keeping  the  stifle  joint  bent.     The  part  may 
be  kept  at  rest  and  repair  hastened  by  the  application  of  one  or 
two  smart  cantharides  blisters.     As  this  accident  is  apt  to  recur, 
and  as  the  involved  joint  becomes  more  and  more  liable  to  it,  by 
repetition;    we  should  not  neglect   the  remedial  means   I  have 
described.     After   the   effects    of   the   second   blister  have    gone 
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oflP,  the  animal  maj  be  gradually  put  to  work,  or  turned  out  to 
grass,  as  the  case  may  be. 

I  have  compiled  the  foregoing  remarks  on  dislocation  of  the 
patella  chiefly  from  Peuoh  and  Toussaint's  "  Chirurgie  V6t6rinaire." 

Dislooation  of  the  Shoulder  Joint. 

This  injury  is  of  extremely  rare  occurrence,  although  a  good 
deal  has  been  written  about  it. 

ANATOMY  OF  THE  PARTS.— This  is  a  ball-and-socket  ioint,  formed  by 
the  rounded  head  of  the  humerus  and  the  shallow  cavity  which  is  on  the  lower 
end  of  the  shoulder  blade  (Scapula,  Fig.  115).  It  possesses  only  one  ligament,  the 
capsular  ligament,  which  envelops  it  like  a  bag,  open  at  both  ends,  one  end  of  whica 
is  attached  round  the  cavity  in  the  end  of  the  shoulder  blade :  while  the  other 
is  fixed  round  the  head  of  the  humerus.  This  capsular  ligament  loosely 
envelops  the  joint  and  allows  the  two  articulating  surfaces  the  power  of 
separating  from  each  other  to  the  extent  of  nearly  an  inch.  The  stability  of 
the  joint  is  maintained  by  the  muscles  of  the  part,  which  more  or  less  serve 
the  purpose  of  ligaments  to  it,  and  also  by  the  pressure  of  the  atmosphere. 

DEMNITION.— The  joint  (Fig.  31,  p.  59)  here  involved  is 
usually  termed  "  the  point  of  the  shoulder,"  and  is  composed  of 
the  lower  end  of  the  shoulder  blade  and  the  head  of  the  humerus, 
the  latter,  according  to  Moller,  being  always  found  in  this  accident 
above,  and  to  the  front  of  the  former.  The  head  of  the  humerus 
will  also  be  usually  displaced  to  the  outside  of  the  end  of  the 
shoulder  blade. 

CAUSE. — ^Taking  into  consideration  the  position  of  the  bones 
after  this  dislocation  and  the  fact  that  the  more  the  elbow  joint 
is  bent  and  the  shoulder  joint  straightened,  the  more  easily  can 
the  head  of  the  humerus  be  displaced  in  a  forward  direction;  we 
mny  conclude  that  the  most  likely  position  of  the  limb  for  this 
accident  to  occur  in,  is  when  the  fore  arm  is  stretched  forward. 
Hence,  if  a  horse  falls,  for  instance,  in  jumping  or  from  "  slipping 
up,"  and  comes  down  on  the  ground  with  his  fore  arm  stretched 
out  to  the  front,  with  or  without  the  leg  below  the  knee  being 
doubled  under  it;  the  shock,  being  transmitted  more  or  less 
vertically  upwards  through  the  himaerus,  would  naturally  tend  to 
force  the  head  of  that  bone  out  of  the  cavity  (at  the  lower  end  of 
the  shoulder  blade)  in  which  it  normally  rests,  and  in  a  direction 
in  front  of  and  above  it.  The  flexor  brachii  (Fig.  31)  acts  in  pre- 
serving the  stability  of  the  shoulder  joint  by  exerting  a  downward 
and  backward  pressure  on  the  head  of  the  humerus. 

SYMPTOMS.— There  will  be  marked  deformity  of  the  point  of 
the  shoulder,  as  may  be  seen  if  it  be  compared  with  the  other 
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Bidt;.  Although  the  masses  of  muscle  about,  the  part  make  it 
difficult  to  determine  the  exact  way  in  which  the  dislocation  has 
occurred;  we  may,  if  the  head  of  the  humerus  has  been  carried 
to  the  front,  feel  it  as  a  rounded  protuberance  with  a  depression 
behind  it;  which  symptom  would  be  reversed,  if  the  head  of  the 
humerus  be  behind  the  shoulder  blade.  The  dislocated  limb  will 
be  incapable  of  almost  any  movement,  and  only  the  toe  will  touch 
the  ground.  When  the  head  of  the  humerus  is  pushed  forward 
and  outwards,  the  elbow  will  be  turned  in,  and  the  toe  pointed 
out. 

As  Rigot  and  others  have  observed,  this  dislocation  is  frequently 
complicated  by  fracture   of  the  head  of  the  humerus,   or  by  a 


Fig.  127.— Clove  hitch. 


frncture,  at  the  end  of  the  shoulder  blade,  passing  through  the 
cavity  which  serves  as  the  shallow  socket  in  which  the  head  of  the 
humerus  moves.  We  can  distinguish,  as  pointed  out  by  Peuch 
and  Toussaint,  the  fact  of  fracture  of  the  head  of  the  humerus 
liMving  occurred,  with  or  without  dislocation,  by  observing  that 
the  part  has  got  shorter  and  that  its  mobility  has  increased,  and 
by  noting  the  grating  together  of  the  ends  of  the  fractured  bone. 
In  dislocation  without  fracture,  there  is  always  unusual  stiffness 
of  the  limb. 

CHANCES  OF  RECOVERY.— If  a  dislocation  of  the  shoulder, 
uncomplicated  by  fracture,  be  undertaken  early,  and  is  properly 
treated,  the  animal  ought,  in  the  majority  of  cases,  to  make  a 
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good  recovery,  and  be  fit  for  any  ordinary  work  in  a  month  or 
two.  Colonel  Nunn  ("  The  Veterinary  Journal,"  May,  1890)  treated 
for  this  accident  a  mule,  which  returned  to  work  after  having 
been  on  the  sick  list  only  twenty-five  days.  The  chances  of  a 
recovery  without  lameness  after  a  dislocation  with  fracture  (unless 
there  was  no  displacement)  would  be  remote. 

TREATMENT.— The  hoi-se  should  be  thrown  on  his  sound  side, 
every  precaution  being  taken  that  he  does  not  get  hurt.  With 
this  object,  we  may  adopt  the  method  described  on  p.  646, 
taking  care  to  pull  the  head  round  to  the  injured  side.  The 
''  falling  "  shoidd  be  made  as  soft  as  possible.  It  is  almost  essential 
to  employ  an  anaesthetic,  such  as  chloroform  or  ether ;  for  without 
it  the  operator  will  have  but  little  chance,  if  the  horse  be  strong, 
of  overcoming  the  resistance  of  the  muscles  of  the  part.  Here, 
complete  muscular  relaxation,  and  not  merely  insensibility,  should 
be  the  object  in  view.  Nunn  remarks  about  his  case,  that  "this 
mule  was  a  miserable,  weak  animal  or  I  would  never  have  been 
able  to  operate  without  chloroform."  A  rope  should  be  attached 
to  the  pastern  of  the  injured  limb,  which  should  be  pulled  back- 
ward so  as  to  straighten  it;  or  this  might  be  done  by  means  of  a 
long  piece  of  soft  cloth  attached  to  the  fore-arm  by  a  clove  hitch 
(Fig.  127).  One  man  in  front  of  the  chest  should  press  with  his 
hands  the  head  of  the  humerus  backwards  (if  the  dislocation  be 
of  the  usual  kind) ;  while  another  kneeling  behind  the  withers  (as 
recommended  by  Major  Blenkinsop),  places  the  palm  of  his  hand 
at  the  back  of  the  shoulder  blade,  as  near  the  shoulder  joint  as 
possible.  Similar  arrangements  may  be  made  to  suit  the  kind  of 
dislocation,  if  it  be  of  a  different  nature.  The  reduction  of  the 
dislocation  will  be  accompanied  by  a  dull  click.  If  this  be  not 
heard,  the  altered  and  natural  appearance  of  the  limb  will  be 
a  sufficient  guide  to  show  that  the  operation  has  been  successful. 
After  the  animal  has  got  up,  he  should  be  put  into  slings,  and  a 
blister  rubbed  over  the  seat  of  injury.  Of  course,  the  slings 
should  be  fixed  no  higher  than  just  enough  to  allow  the  patient  to 
rest  on  them  if  he  likes.  The  animal  should  be  kept  on  laxa- 
tive food.  When  he  is  seen  to  bear  his  weight  on  the  leg,  he  may 
be  very  gradually  brought  on  to  exercise  it.  In  this,  and  in  deter- 
mining the  period  during  which  the  patient  is  to  be  kept  in 
slings,  the  person  in  charge  will  have  to  exercise  his  own  judgment. 
In  favourable  cases,  the  horse  will  be  able  to  walk  in  about  a  week 
or  ten  days. 

I  have  been  told  that  swimming  the  horse,  immediately  after 
the  accident,  is  a  common  method  of  treatment  for  dislocation 
of  the  shoulder  and  other  injuries  in  Australia  and  New  Zealand. 
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In  such  a  case,  the  auimal  should  be  led  from  a  boat  or  ccmoe, 
and  not  ridden. 


Other  Dislocations. 

There  are  certain  other  forms  of  dislocation  met  with  in  the 
horse;  but  as  they  seldom  admit  of  successful  treatment,  I  need 
not  discuss  them  here. 
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CHAPTEU     XV. 

Synovial  Enlargements. 


GENERAL  REMARKS— WINDG ALLS  OF  THE  FETLOCK— BOG  SPAVIN— WINDGALL 
BELOW  THE  HOCK — ^THOROUGHl»IN — WINDGALL  OF  THE  KNEE — CAPPED  KNKK 
— CAPPED    WITHERS — SYNOVIAL    CAPPED   HOCK. 

General  Remarks. 

ANATOMY. — In  order  to  diminish  friction  between  certain  structares, 
closed  membranous  sacs,  containing  an  oily  flaid  called  synovia  (joint  oil),  are 
placed  between  them.  From  injury,  and  sometimes,  apparently  from  mere 
weakness,  there  may  ensue  an  effusion  of  serum  into  one  or  more  of  these  sacs. 
Thus  we  have  in  bog  spavin  an  enlargement  of  the  synovial  membrane  which 
lines  the  capsular  ligament  of  the  true  hock  joint;  in  capped  knee,  we  find 
distension  of  the  synovial  bursce  which  facilitate  the  movement  of  the  extensor 
tendon  over  the  front  of  the  knee ;  and  in  thoroughpin,  there  is  distension  of 
the  synovial  sheath  which  allows  the  perforaus  tendon  to  glide  smoothly  over 
the  08  ealcis  (Figs.  98  and  130).  These  instances  afford  us  examples  of  the 
three  actions  resjpectively  performed  by  the  three  classes  of  synovial  mem- 
branes, viz. :  to  line  the  capsular  ligaments  of  joints ;  to  allow  one  surface  to 
glide  over  another;  and  to  line  a  canal  or  sheath  through  which  a  tendon 
passes.  If  the  effusion  takes  place  into  the  joint,  therebv  causing  distension 
of  the  capsular  ligament,  we  have  "  dropsy  of  the  joint.  When  one  of  the 
other  kinds  of  synovial  sacs  becomes  thus  affected,  the  condition  is  termed 
'•  dropsy  of  the  bursa." 

With  the  exception  of  capped  knee,  which  is  the  result  of 
injuries,  these  enlargements  are,  as  a  rule,  signs  of  work  in  old 
horses,  and  of  weakness  in  y^ung  ones.  In  the  great  majority  of 
cases,  the  superabundant  fluid  remains  unchanged,  and  the  animal 
suffers  little  or  no  inconvenience  from  its  accumulation.  Heaf 
and  hardness  are  the  two  chief  signs  by  which  we  may  recognise 
the  fact  that  an  enlargement  of  this  kind  interferes  with  the 
soundness  of  the  animal.  As  long  as  it  remains  cool  and  soft, 
its  existence  will,  as  a  rule,  be  of  but  little  detriment.  The 
hiirdness,  owing  to  the  enlargement  becoming  converted  into 
fibrous  tissue  or  bone,  may  remain  alter  all  heat  has  disappeared, 
in  which  case,  the  presence  of  the  deposit  may  interfere  with  the 
action  of  joint,  tendon,  or  ligament.     Although  synovial  enlarge- 
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meuts  may  be  symptoms  of  grave  injury,  such  as  that  of  sprain 
of  neighbouring  parts;  their  presence,  when  uncomplicated  by 
other  affections,  rarely  diminishes  the  usefulness  of  an  animal; 
and  consequently,  they  should  not,  as  a  rule,  be  interfered  with. 

GENERAL  TREATMENT.— The  best  thing  to  do,  if  practicable, 
is  to  employ  massage  (p.  664),  and  apply  pressure  by  means  of 
cotton  wadding  (p.  45),  or  other  soft  material.  If  we  cannot  do 
this,  and  if  heat  and  inflammation  be  present,  we  should  use 
warm  fomentations;  put  the  horse  on  laxative  food;  and  give  a 
purgative  if  necessary.  When  applicable,  we  should  employ  a 
high-heeled  shoe  (Fig.  4,  p.  27),  in  order  to  throw  the  part  into 
a  state  of  rest.  Trusses  made  for  the  reduction  of  bog  spavins 
and  thoroughpins  may  be  used.  As  a  rule  they  are  difficult  to 
adjust  properly.  The  continued  application  of  tincture  or  liniment 
of  iodine,  rubbed  in  twice  a  day,  has  been  found  to  be  of  service 
in  some  cases.  iBlisters  and  rest  may  cause  absorption  for  the  time 
being;  but  the  distension  will  generally  reappear  as  bad  as  ever 
on  the  resumption  of  work. 

When  there  is  no  inflammation  or  abnormal  heat  in  the  part, 
the  excess  of  synovia  may  be  safely  drawn  off  by  means  of  an 
aspirator;  provided  that  strict  antiseptic  precautions  (p.  70)  are 
observed.  The  operation,  to  be  successful,  must  be  performed 
with  skill  and  great  care.  As  it  is  attended  with  risk,  and 
as  it  offers  little  or  no  practical  benefit,  it  is  not  often  wise  to 
attempt  it,  especially  with  bog  spavin,  in  which  case  the  failure 
of  the  antiseptic  precautions  would  be  followed  by  open  joint, 
and  as  a  result  of  that,  by  a  permanently  stiff  hock  joint,  if  not 
by  death. 

Windgalls  of  the  Fetlook 

may  be  said  to  be  a  distended  condition  of  the  synovial  bursas  of 
the  fetlock.  They  appear  at  first  in  the  form  of  soft,  "puffy" 
swellings,  which  may  vary,  in  magnitude,  from  the  size  of  a  pea, 
to  that  of  a  hen's  egg,  or  even  larger.  From  the  presence  of 
inflammation,  they  may  become  hard  from  becoming  converted 
into  fibrous  tissue  or  bone. 

ANATOMY. — The  usual  positions  they  occupy  are  as  follows :  — 1.  In  the 
space  between  the  branchee  of  the  suspensory  ligament  and  the  perforans 
tendon :  ibis  is  their  usual  site.  2.  "  In  the  interval  between  the  perforatus 
and  perforans  tendons,  about  two  inches  above  the  sesamoid  bones ;  indeed, 
the  sac  of  the  windgali,  from  surrounding  attachments  to  its  borders,  appears 
as  though  it  gave  passage  to  the  perforans  tendon  through  its  cavity  ;  though 
this  appearance,  in  point  of  fact,  is  owing  to  the  membrane  of  the  bursa  being 
reflected  upon  the  surface  of  the  tendon"  {Percivall).  3.  In  front  of  the 
fetlock  unaer  the  tendon  which  extends  the  foot.    The  enlargement  is  thei> 
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a  distended  condition  of  the  capsular  ligament  of  the  fetlock  joint.  4.  As 
mentioned  by  Percivall,  in  front  of  the  fetlock,  but  between  the  extensor 
tendon  and  the  skin.  5.  Between  the  sesamoid  bones  and  the  perforans 
tendon.  In  this  last  form,  as  the  distended  sac  cannot,  owing  to  the  pressure 
of  the  perforans  tendon,  bulge  backwards ;  it  appears  as  a  puffy  swelling  at 
both  sides  of  the  back  of  the  fetlock,  constituting  what  we  may  term  thorough- 
pin  of  the  fetlock. 

TREATMENT.— Although  windgalls,  when  they  are  soft  and 
cool,  are  of  little  consequence;  still,  for  appearance  sake  and  to 
prevent  their  further  development,  we  may  with  advantage  try 
massage  (p.  664)  and  bandaging  with  evenly  distributed  pressure 
(p.  45),  which  have  a  marvellously  good  effect  in  reducing  them. 


Fig.  128. — Position  of  bog  spavin, 
indicated  by  dotted  line. 


If  this  treatment   be  discontinued,   the   probability  is  that  the 
windgalls  will  again  show  as  soon  as  worit  is  recommenced. 

When  the  appearance  of  a  windgall  is  accompanied  by  heat,  and 
especially  when  there  is  tenderness  and  lameness;  we  may  regard 
the  enlargement  as  a  symptom  of  sprain  to  tendon  or  ligament,  or 
of  inflammation  of  bone  from  concussion.      Here,  also,  massage 
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and  bandaging  with  cotton  wadding  will  be  tho  best  treatment 
at  first.  The  affection  (splints  or  sprain  for  instance)  which 
gives  rise  to  the  windgall,  should  be  specially  treated. 

Bog  Spavin 

appears  as  a  soft  swelling  to  the  front  and  to  the  inner  side  of 
the  hock  joint.  Its  position,  which  is  indicated  by  a  dotted  line 
in  Fig.  128,  is  higher  up  than  the  seat  of  bone  spavin.     A  corn- 


Fig.  129. — Front  view  of  Fig.  130. — Rear  view  of 

near  hock.  near  hock. 

parison  between  Figs.  131  and  132  shows  the  exact  spot  at  which 
we  should  look  for  bog  spavin. 

ANATOMY. — ^This  ailment  is  a  distended  condition  of  the  synovial  mem- 
brane of  the  capsular  ligament  of  the  true  hock  joint — that  which  is  formed 
by  the  tibia  and  astragalus  (Fig.  98) — and  lies  between  the  base  of  the  a<«tragalu8 
and  the  internal  lateral  prominence  (the  malleolus)  of  the  tibia.  "It  shows 
itself  at  the  inner  side  of  the  joint,  becaase  here  the  ligaments  are  wider  apart, 
and  there  is  more  room  for  distension  "  {Stonekenge).  It  is  soft  and  elastic,  and 
extends  up  and  down  the  inner  front  of  the  joint  for  about  four  inches,  or 
more,  as  the  case  may  be. 

Bog  spayins  often  exist  without  any  symptom  of  inflammation. 
In  other  cases,   the  distension  is,   at  first,  hard,  painful  to  the 
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touchf  and  aoooinpanied  with  more  or  less  lameness,  indicating 
sprain,  or  other  injury  of  underlying  structures.  In  the  former 
instance,  the  affection  seldom  impairs  the  usefulness  of  the  animal 
and  is  generally  the  effect  of  premature  overwork,  or  of  a  defective 
shape  of  the  joints,  which  is  frequently  due  to  hereditary  pre- 
disposition; and  the  swelling  is  soft,  fluctuating,  and  cool.  In 
the  latter,  the  injury  is  always  serious,  and  demands  complete 
rest.  I  would  not  regard  a  bog  spavin  in  an  aged  horse  as  an 
unsoundness,  if  it  was  free  from  any  inflammatory  symptom,  was 
of  moderate  size,  and  was  unaccompanied  by  lameness. 

Thoroughpins  usually  accompany  large  bog  spavins,  because 
the  distended  capsular  ligament  of  the  latter  tends  to  push  up 
the  bursa  of  the  perforans  tendon  out  of  its  place. 

See  "  General  Treatment,"  p.  323,  and  remarks  on  drawing  off 
the  fluid. 


Windgall  below  the  Hook. 

I  am  entirely  at  a  loss  to  give  an  apt  and  popular  name  to  this 
condition  (Figs.  133  and  134),  which  is,  anatomically  speaking, 
dropsy  of  the  bursa  of  the  peroneus  tendon.  It  is  a  very  rare 
affection  among  English,  Colonial,  and  Eastern  horses;  although 
it  is  not,  I  believe,  imfrequent  among  Continental  horses  that 
have  imdergone  a  "  school "  training,  in  which  excessive  "  col- 
lection" is  demanded.  It  does  not  appear  to  diminish  the  use- 
fulness of  the  animal.  In  a  case  of  a  steeplechase  horse  which 
I  was  training,  and  which  had  a  windgall  of  this  kind  on  each 
hind  leg,  these  enlargements  gradually  disappeared  after  I  had  the 
animal  in  work  for  about  a  month. 

ThoFOUghpin 

appears  as  a  swelling  at  the  back  of  the  hind  leg,  just  above 
the  point  of  the  hock,  and  in  front  of  the  tendons  (the  ham- 
string) which  are  attached  to  that  part  (Figs.  135  and  136).  When 
pressed  with  the  finger  at  one  side  of  the  limb,  it  will  bulge  out 
with  increased  prominence  on  the  other  side ;  hence  the  namfe. 

ANATOMY. — It  is  a  distended  condition  of  the  synovial  sheath  which 
surrounds  the  perforans  tendon  as  it  passes  over  the  os  calcis  (Fig.  98).  The  sac 
thus  formed  is  pushed  up  into  the  space  between  the  perforans  tendon  and  the 
tendo  Achillis,  which  is  the  name  given  to  the  tendons  that  pass  down  to  the 
point  of  the  hock. 

As  in  bog  spavin,  many  horses  are  predisposed  to  thoroughpin 
by  defective  shape,  which,  as  a  rule,  is  inherited. 
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Fig.  131. — Clean  hock. 


Fig.  132. — Bog  spavin. 


Fig.  133. — Front  view  of 
windgall  below  hock. 


Fig.  134. — Side  view  of  windgall 
below  hock. 
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Thoroughpin,  like  bog  spavin,   is  often  unaccompanied  by  in- 
flammatory symptoms,  and  is  then  of  little  moment.     When,  how- 


'■  ^^  -^^^^'^■^ 


^  - - 


*4<:i::?s§?^.N^:S^ 


Fig.  135. — Side  view  of  thoroughpin. 


ever,  it  is  due  to  sprain  of  the  back  tendons,  it  is  a  very  serious 
affection.  Heavy  cart  stallions  not  xmcommonly  get  these 
enlargements  from  the  strain  on  their  hocks  consequent  on  cover- 
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ing  mares.  Thoroughpins  are  frequently  seen,  as  a  result  of  work, 
among  hunters  which  have  gone  through  a  few  hard  seasons.  In 
such  cases,  when  small  and  when  unattended  with  lameness  or 
local  heat,  they  are  not  an  unsoundness. 

See  "  General  Treatment/'  p.  323. 

Mr.  J.  S.  Barber,  M.R.C.V.S.,  tells  me  that  he  has  always  had 
excellent  results  in  the  treatment  of  thoroughpin,  by  rubbing 
oleate  of  mercury  of  a  ten  per  cent,  strength  on  the  enlargement 
with  a  stiff  brush  once  a  day  for  three  days,  and,  if  necessary, 
repeating  the  application  after  an  interval  of  a  week. 

Windgall  of  the  Knee. 

I  venture  to  apply  this  arbitrary  term  to  a  synovial  enlarge- 
ment which  sometimes  appears  on  the  outer  side,  and  on  the  upper 
part  of  the  knee,  and  which  consists  of  dropsy  of  the  bursa  of  the 
tendon  of  the  flexor  pedis  perforans,  which  is  the  front  one  of  the 
two  b£u>k  tendons  (Fig.  6,  p.  31).  In  some  cases,  it  attains  the  size 
of  a  man's  fist.  I  have  never  seen  it  among  saddle-'horses ;  but 
have  occasionally  met  with  it  among  cart-horses,  the  usefulness  of 
which  it  did  not  seem  to  injuriously  affect  to  any  marked  extent. 

See  "  General  Treatment,"  p.  323. 


Capped  Knee 

is  a  dropsical  condition  of  one  or  both  of  the  synovial  bursae  of 
the  tendon  {extensor  tnetaearpi  m-agnus)  which  passes  over  the 
front  of  the  knee.  It  is  usually  caused  by  blows.  It  may  also 
occur,  especially  when  hunting  or  steeplechasing,  from  a  thorn 
(p.  99)  puncturing  the  tendon  which  plays  over  the  bag  containing 
the  joint  oil  in  front  of  the  knee.  When  this  accident  happens, 
inflammation  is  set  up  in  the  tendon,  with  the  result  of  an  effusion 
of  serum  into  the  bur  see. 

Capped  knee  is  of  very  little  consequence  when  it  is  simply  a 
distended  condition  of  the  synovial  bursae;  but  if  the  tendon  be 
also  affected,  it  is  a  serious  complaint,  and  will  be  accompanied 
with  more  or  less  lameness. 

TREATMENT.— If  the  case  does  not  yield  to  the  effects  of  rest, 
massage  (p.  664),  and  pressure  (p.  45),  we  may  rub  into  the  part, 
with  a  certain  amount  of  friction,  liniment  of  iodine  two  or  three 
times  a  day.  If  the  swelling  still  continues,  we  should  stimulate  it 
with  biniodide  of  mercury  (1  to  8  of  lard).  The  synovia  in  the  dis- 
tended bursa  may,  then»  become  absorbed  on  undergoing  a  further 
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change.     If,  after  a  blister  or  two,  the  swelling  still  remains  soft, 
we  may  draw  off  the  fluid  at  its  lowest  point  by  means  of  an  aspi- 
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Fig.  136. — Front  view  of  thoroiighpin. 

rator,  under  antiseptic  precautions  (p.  70)  and  bandage.  Or,  as 
is  usually  done,  we  may  make  a  small  horizontal  incision  at  the 
lowest  point  of  the  sac,  which  we  may  syringe  out  well  with  an 
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antiseptic  solution  (p.  67),  dress  the  wound  with  tannoform  or 
iodoform,  cover  it  with  two  or  three  thicknesses  of  antiseptic 
wool,  and  then  apply  a  fimi  cotton  wadding  bandage  (p.  45)  over 
the  part.  The  object  of  the  bandage  is  to  cause  the  walls  of  the 
sac  to  unite  together. 

Capped  Withers 

is  an  enlarged  condition,  as  a  result  of  inflammation  from  injury, 
of  the  synovial  bursa  which  lies  on  the  top  of  the  withers.  It 
may  be  distinguished  from  an  abscess  by  its  being  soft  and  mov- 
able, without  any  tendency  to  "  pit "  on  pressure,  and  without 
its  being  surrounded  by  a  hard  zone  of  inflamed  tissue.  It  feels 
less  hot  to  the  touch  than  a  recent  abscess  near  the  withers,  and 
pursues  a  much  slower  course.  We  should  apply  to  it  the  same 
treatment  as  that  for  capped  knee  (see  preceding  paragraph); 
allowing  for  difference  of  position. 

Synovial  Capped  Hook. 

This  form  of  capped  hock  is  due  to  enlargement  of  the  synovial 
bursa  which  is  placed  between  the  point  of  the  hock  and  the  tendon 
that  is  attached  to  that  bone.  *^  It  appears  as  a  tense  fluctuating 
swelling,  situated  on  both  sides  of  the  point  of  the  hock"  (Wil- 
Hams).  The  rigidity  of  the  tendon  prevents  the  swelling  project- 
ing backwards.  This  not  very  common  affection  is.  undoubtedly, 
an  unsoundness.  It  may  be  caused  by  sprain  of  the  tendon,  or 
by  blows.  Treatment  consists  in  giving  rest,  using  massage  (p. 
664),  and  applying  a  high-heeled  shoe.  Blistering  or  firing  may 
be  tried  in  cases  which  do  not  yield  to  milder  measures. 

For  the  more  common,  though  less  serious  form  of  capped  hock, 
see  next  chapter. 
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CHAFfER    XVI. 
Serous  Cysts. 

GBNEUAL     REMAllKS— CAPPED     HOCK — CAPPED     ELBOW— SEROUS     CYST     NKAll 

THE   WITUEK8. 

General  Remarks. 

A  SEROUS  cyst  is  a  cavity  formed  by  an  effusion  of  serous  fluid  into  con- 
nective tissue,  the  fibres  of  which,  by  the  consequent  pressure,  "  are  squeezed 
together  and  thus  form  the  membranous  wall  of  the  cyst,  which  subsequently 
becomes  thickened  hj  new  growth  of  fibrous  tissue"  (Erichsen).  A  cyst  of 
this  kind  may  be  defined  "  as  a  cavity  resulting  from  the  abnormal  distension 
of  a  natural  space,  surrounded  by  a  more  or  less  distinct  wall,  and  filled  with 
fluid  or  semi-solid  matter "  {JSrichien).  These  enlargements  are  specially 
liable  to  occur  as  a  result  of  inflammation,  immediately  underneath  those  por- 
tions of  the  skin  which  cover  bony  prominences ;  because,  in  these  positions, 
the  extent  of  the  seat  of  injury  being  narrowly  limited  between  the  bone 
and  the  skin,  a  closely  confined  effusion  is  more  likely  to  take  place,  than  in 
a  part  surrounded  by  Foft  structures. 

Serous  fluid  (p.  1 3),  which  is  the  watery  fluid  we  find  on  opening 
a  blister,  often  accumulates  at  the  point  of  the  hock,  or  at  the 
back  of  the  elbow,  causing  these  parts  to  become  ''  capped/'  as  a 
result  of  injury.  Unlike  synovia,  serous  fluid  generally  becomes 
quickly  organised  into  fibrous  tissue. 

These  enlargements,  though  unsightly,  rarely  cause  uneasiness 
to  the  horse.  They  may  be  treated  boldly  by  surgical  means,  as 
they  are  well  removed  from  any  important  structures.  If  the 
case  be  of  long  standing  and  the  seat  of  injury  be  on  the  surface 
of  the  body,  the  distended  condition  of  the  skin  which  covers  the 
part,  will  persist  after  the  subsidence  or  removal  of  the 
enlargement. 

Capped  Hook. 

Ordinary  capped  hock  is  a  serous  cyst  situated  at  the  point  of 
the  hock  (Fig.  137),  between  the  cap  of  the  perforatus  tendon  and 
the  skin  (Fig.  28).     It  is  usually  the  result  of  blows,  which  are 
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generally  selMuflicted  in  the  stable.  I  believe  that  the  presence 
of  mice  or  rats  in  a  box  or  stall  is  a  frequent  cause  of  horsee  kick- 
ing at  night,  and  thereby  injuring  their  hooks.  I  have  frequently 
stopped  horses  kicking  at  night,  by  keeping  a  cat  or  two  along 
with  the  animal  by  night.  Although  the  presence  of  this  injury 
detracts  from  an  animal's  value,  especially,  as  it  may  indicate 
vice;  it  rarely  affects  the  horse's  usefulness,  except  when  the  part 
is  in  an  inflamed  condition. 

TREATMENT- — ^When  the  injury  is  recent,  gentle  massage 
(p.  664)  and  warm  fomentations  should  be  applied.  If  an  attempt 
is  to  be  made  to  reduce  the  tumour — ^which  should  not  be  done 
until  all  heat  and  inflammation  have  subsided — a  seton,  which 
should  not  be  allowed  to  remain  longer  in  than  ten  days  or  a 
fortnight,  may  be  passed  through  its  centre;  or  the  part  may  be 
stimulated,  from  time  to  time,  with  biniodide  of  mercury  (1  to 
16  of  lard).  As  the  enlargement  is  not  connected  with  any  im- 
portant structure,  it  may,  after  it  has  become  hard  and  free  from 
all  heat,  be  removed  by  the  knife  under  antiseptic  precautions 
(p.  70).  A  favourite  application  among  stable  men  for  the  re- 
duction of  a  capped  hook,  is  a  paste  made  with  fuller's  earth 
or  size  mixed  with  vinegar,  and  kept  plastered  over  the  part  while 
the  horse  is  in  the  stable.  It  is  brushed  cff  before  he  is  taken 
out  to  work. 

Capped  Elbow. 

NATURE  AND  CAUSES.— Capped  elbow  is  a  serous  cyst  situated 
behind  the  elbow  joint  (Fig.  138),  and  is  almost  always  caused 
by  the  part  having  been  hurt  by  the  heels  of  the  shoe  pressing 
upon  it,  or  striking  it.  This  injury  is  usually  inflicted  by  pressure 
when  the  horse  is  lying  down,  in  whioh  case,  hardness  of  the  floor, 
deficiency  of  bedding,  and  securing  the  animal  in  his  stall  with 
too  short  a  tying-up  rope  (or  chain)  will  be  predisposing  causes. 
When  a  soft  substance  (bedding)  is  interposed  between  two  op- 
posing surfaces  (the  floor  and  the  hoof),  the  severity  of  the 
resulting  pressure  or  shock  (on  the  elbow)  will  be  decreased  by 
its  more  extended  and  more  gradual  distribution.  T^ng  up  the 
horse  short  acts  by  inducing  him  to  lie  on  his  breast-bone,  with 
the  heels  of  his  fore  feet  close  to  his  elbows,  instead  of  lying 
on  his  side,  .which  is  his  natural  recumbent  position.  Among 
Russian  match  trotters  it  is  often  due  to  the  heel  striking  the 
point  of  the  elbow  during  fast  movement.  Miners  sometimes 
suffer  from  a  similar  enlargement  ("  miner's  elbow"). 

As  a  rule,  it  causes  lameness,  only  when  it  is  in  an  acutely  painful 
state,  and  when  its  size  interferes  with  movement. 
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TREATMENT. — We  oen  generally  arrest  its  development  if  we 
treat  it  properly  in  its  earliest  stage.  With  this  object  in  view, 
we  should  provide  against  the  predisposing  oauses,  by  giving  the 
animal  a  soft  bed  'to  lie  on,  and  let  him  have  full  length  of 
tying-up  rope,  if  he  is  in  a  stall.     We  should  remove  the  shoe. 


^'ig-  137.— Capped  hock. 


or  get  the  horse  shod  with  short  shoes,  and  at  night  cover  the 
heel  with  «ome  soft  material,  such  as  felt,  so  that  the  shoe  may 
not  hurt  the  elbow ;  or  tie  him  up.  Or  we  may  apply  a  kind  of 
pillow  round  his  fore  arm,  or  round  his  pastern ;  so  that,  when  he 
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lies  down,  his  heel  will  not  be  able  to  touch  his  elbow.  The  Offord 
and  other  elbow  pads  are  effective  appliances  for  accomplishing 
this  object.  In  Russia,  an  arrangement  similar  to  the  Offord  pad 
is  used  with  those  match  trotters  which  are  liable  to  hit  their 
elbows.  It  is  well  to  use  gentle  massage  (p.  664)  and  continued 
fomentations  of  warm  water  for  a  few  days,  and  after  that  rub 
in  for  a  considerable  time  every  day,  during  a  fortnight  or  bo, 
the  following  liniment:  — 

Soap  liniment    ...         ...         ...         ...         ^  pint. 

IStrong  liquid  ammonia  ...         ...         ^  drachm. 

The  pressure  caused  by  the  rubbing  and  the  stimulating  effect  of 
the  liniment  will  generally  make  the  tumour  disappear.  If  the 
enlargement  does  not  yield  to  these  simple  means,  we  may  pass  a 
seton  through  its  centre  in  a  vertical  direction.  We  may  with  ad- 
vantage adopt  the  advice  of  Schrader  (Moller's  "Veterinary  Sur- 
gery "),  who  directs  that  a  rubber  tube,  about  the  thickness  of  a 
quill,  should,  without  cutting  the  skin,  be  passed  round  the  base 
of  the  tumour,  drawn  tightly  and  the  ends  tied  together  with  string. 
If  the  base  of  the  tumour  be  not  well  defined,  we  may  use  a  pre- 
liminary ligature  of  thin  whip  cord  until  the  tumour  in  front  of 
it  has  swollen  sufHciently  for  the  rubber  tube  to  retain  its  hold; 
or  we  may  transfix  the  tumour  with  a  suitable  skewer.  The  liga- 
ture should  be  tightened  from  time  to  time  as  may  be  necessary. 
The  circle  of  constriction  should  be  kept  free  from  infection  by  the 
use  of  a  suitable  antiseptic  (p.  67).  The  tumour  will  fall  off  in 
about  a  week.  Its  removal,  owing  to  the  presence  in  it  of  large 
blood-vessels,  should  not  be  hastened  by  the  knife ;  although  gentle 
torsion  may  be  employed.  The  subsequent  wound  may  be  treated 
by,  for  instance,  the  plentiful  use  of  iodoform  or  tannoform,  or 
by  a  solution  of  chloride  of  zinc,  20  gnains  to  the  ounce  of 
water.  If  the  tumour  is  already  hard  and  fibrous,  we  can  safely 
remove  it  with  the  knife,  or  ecraseur  (Fig.  113,  p.  289).  To 
do  this,  we  should  make  a  long  vertical  incision,  preferably  with 
the  liot  iron,  tlirough  the  skin,  and  then  carefully  dissect  the 
tumour  out  with  the  knife,  or  pass  the  chain  of  the  ecraseur  over 
it,  and  screw  up  the  instrument  until  the  base  of  the  tumour 
is  cut  through.  It  is  advisable  to  apply  a  strong  caustic 
(such  as  40  grains  of  chloride  of  zinc  to  the  ounce  of  water)  or  a 
red-hot  firing  iron  to  the  wounded  surface  left  by  removal  of  the 
tumour,  so  that  the  serous  membrane  may  not  continue  to  secrete 
serous  fluid  and  thus  leave  a  running  sore.  Afterwards,  tanno- 
form, iodoform,  or  a  saturated  solution  of  iodoform  in  turpentine 
or  in  eucalyptus  oil  may  be  freely  applied  to  the  part. 
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Serous  Cyst  near  the  Withers. 

Sometimes  preeBuro  by  one  of  the  points  of  the  tree  of  the  saddle 
against  the  upper  end  of  the  shoulder  blade,  causes  a  serous  cyst 
to  form  about  four  inches  below  the  top  of  the  withers  and  on  one 


¥\g.  138.— Capped  elbow. 


side  of  the  withers.  We  may  distinguish  it  from  a  collection  of  pus, 
by  the  fact  that  although  it  is  fluctuating  to  the  touch,  it  is  much 
deeper  seated  than  an  abscess  which  not  unfrequently  forms  near 
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the  same  spot,  as  a  result  of  pressure  against  the  side  of  the  withers, 
especially  on  the  off-side  from  a  side-saddle  (p.   101). 

TREATMENT.— The  best  method  of  treating  this  aflfection  is  to 
draw  off  the  serum  with  an  aspirator  under  antiseptic  precautions 
(p.  70),  which  is  an  operation  that  requires  surgical  knowledge  and 
skill.  If  we  cajinot  do  this,  we  may  make  an  opening  through  the 
skin  at  the  lowest  point  of  the  tumour  with  a  rowelling  scissors 
(Fig.  139),  and  give  exit  to  the  fluid  with  a  probe.     We  should  then 


Fig.   139. — Rowelling  scissors. 

syringe  into  the  cavity  an  antiseptic  solution  (p.  67),  and  having 
again  emptied  it,  we  may  repeat  the  operation.  After  having 
withdrawn  the  syringe,  we  should  cover  over  the  woimd  with 
tannoform  or  iodoform  and  antiseptic  cotton  wool.  The  syringe 
and  probe,  before  being  used,  should  be  placed  few  about  five 
minutes  in  boiling  water,  and  after  that,  in  a  solution  of  creolin 
or  carbolic  acid  (1  to  20  of  water),  so  as  to  render  these  in- 
struments free  from  organisms  which  might  give  rise  to  sup- 
puration. 
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CHAPTER  XVII. 

DI8BASBS   OF   THB  EtBS. 

SKETCH  OW  THB  ANATOKT  OF  THB  BTB 8IKPLB  OPHTHALMIA — PBRIODIO 

OFHTHALIOA,  OB  KOON  BUKDNBSS CATARACTT — TURNING  IN  OF  THB 

BTBLASHBS ^WORM    IN    THB    BTB — WORMS    UNDBR    THB    BTBLIDS — 

AMAUROSIS,  OR  GLASS  BTB. 

Sketch  of  the  Anatomy  of  the  Eye. 

Tub  surface  of  the  eye  (Fie.  140),  and  the  inside  of  the  eyelids  is  covered  by 
the  conjunctiva,  which  is  a  delicate  mucons  membrane.  The  front  of  the  eye- 
ball  consists  of  a  strong  transparent  struetare,  the  cornea,  which  is  somewnat 
of  the  form  of  a  small  watch-glass ;  and  the  remainder  of  the  part  consists  of  a 
strong  fibrous  coat,  the  sclerotica,  which  is  lined  by  a  dark  membrane,  the 
ehoroti.  Behind  the  cornea,  and  attached  to  the  choroid,  hanffs  a  thin 
contractile  cartain,  termed  the  irie,  through  the  centre  of  which  there  is  an 
elliptical  owning  known  as  the  pupil  of  the  eye.  The  anterior  portion  of 
the  sclerotica  lies  immediately  nnder  the  so-called  white  of  the  eye,  which  is 
the  expansion  of  the  tendons  of  muscles  that  move  the  eye.  We  may  regard 
the  cornea  as  the  continuation  of  the  sclerotica ;  and  the  iris,  as  that  of  the 
choroid. 

The  pupil  is  dilated  bj  means  of  radiating  muscular  fibres  which  are  in  the 
iris ;  and  is  closed  by  circular  fibres  placed  round  the  marein  of  the  opening. 
The  distinctive  colour  of  the  eye  is  deriyed  from  that  of  the  iris,  which  "  is 
variootly  coloured,  but  in  the  norse  is  brown,  with  more  or  less  of  a  yellow 
tinf e ;  somatimes,  howeyer,  it  is  almost  white  or  fiT^y,  when  the  animal  is 
Faia  to  be  '  wall-eyed  *  "  (Stran^twaye).  Behind  tne  iris,  which  is  slishtly 
convex,  and  suspended  from  the  dioroid,  is  a  biconvex,  transparent,  solid  bodv 
— the  crystalline  lens — which  is  compared  by  Chauveau  to  a  rose  diamond. 
The  lens  divides  the  eye  into  two  compartments;  the  anterior,  which  is 
partially  divided  by  the  iris,  and  filled  by  a  watery  fluid  called  the  aqueous 
humour  ;  and  the  posterior  which  holds  a  very  similar,  bot  denser,  liquid — the 
vUreous  humowr.  The  crystalline  lens  is  covered  by  a  transparent  membrane 
called  the  capsule. 

The  optic  nerve,  proceeding  from  the  brain,  enters  the  eyeball  at  its  posterior 
part,  and  pierces  the  sclerotica  and  choroid,  and  by  its  expansion,  forms  a 
membrane,  the.  retina,  which  lines  the  choroid,  and  terminates  at  the  circum- 
ference of  the  crvstalline  lens.  When  rays  of  light,  coming  from  any  object, 
fall  on  the  eye,  they  enter  the  pupil,  and  passiuff  through  the  crystalline  lens, 
form  an  image  on  the  retina,  which  conveys,  through  the  optic  nerve  to  the 
brain,  an  impression  of  the  object  seen.    This  optical  apparatus  differs  from 
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an  ordinary  photographic  camera  hy,  amone  other  things,  the  "  stop "  (the 
pupil)  being  in  front  of  the  lens,  and  by  the  focussing  being  performed  by 
alteration  being  made  in  the  shape  of  the  lens  by  the  action  of  certain  muscles. 
The  choroid  is  dark-coloured,  so  as  to  enable  it  to  absorb  any  superfluous  rays 
of  light.  The  pupil  has  the  power  of  contracting  and  dilating  in  order  to 
regulate  the  admittance  of  light. 

Simple  Ophthalmia  {Conjunctivitis) 

is  inflammation  of  the  membrane  (the  conjunotiva)  which  covers 
the  surface  of  the  eye,  and  lines  the  eyelids.  It  may  be  induced 
by  mechanical  injury  or  cold. 

When  it  is  caused  by  a  blow  directly  inflicted  on  the  cornea,  the 
opacity  will  radiate  from  the  point  struck.  This  appearance,  which 
serves  to  distinguish  the  affection  from  that  due  to  cold,  will  not 
be  present  when  the  eye  has  been  injured  at  a  moment  when  it  was 
protected  by  the  eyelid.  In  catarrh,  both  eyes  are  usually  affected ; 
but  in  ophthalmia  from  injury,  only  one  eye  is  as  a  rule  inflamed. 
The  presence  or  absence  of  other  signs  of  catanb  will  also  help 
in  obtaining  a  correct  decision.  In  ophthalmia  from  a  blow,  there 
will  often  be  a  mark  of  the  injury  on  the  skin  of  the  eyelid.  In 
catarrh  ("running")  of  the  eyoB,  the  opacity  commences  at  the 
inner  corner  of  the  eye. 

SYMPTOMS. — ^The  eye  has  the  appearance  of  having  received  a 
blow.  The  eyelids  are  closed  and  swollen.  The  eyeball  is  drawn 
back.  Tears  flow  copiously.  The  haw  piojeots;  and  there  is  in- 
tolerance of  light.  The  conjunctiva  is  inflamed.  The  cornea  grad- 
ually becomes  douded  by  an  opacity  which  appears  to  be  super- 
ficial and  of  a  bluish  colour ;  oharacteristics  which  distinguish  t^is 
disease  from  periodic  ophthalmia  (p.  341). 

TREATMENT.— Examine  the  part  to  see  if  there  be  any  external 
injury.  If  a  foreign  body  be  found  in  the  eye,  remove  it  carefully. 
To  do  this,  and  also  to  facilitate  examination,  it  is  well  to  pro- 
duce insensibility  of  the  part  by  applying  to  the  surface  of  the 
eyeball  a  few  drops  of  a  5  per  cent,  solution  of  hydrochlorate 
of  cocaine  (p.  608)  in  water,  or  we  may  have  to  pull  back  the 
haw  by  transfixing  it  with  a  needle  and  thread.  Give  a  dose 
of  physic,  and  keep  the  animal  on  laxative  food.  Foment  the 
part  with  warm  water,  and  keep  the  horse  in  darkness.  From 
time  to  time  smear  the  skin  round  the  eyelids  with  extract  of  bella- 
donna, which  can  be  made  to  adhere  by  mixing  it  with  a  little 
glycerine;  or  place  in  the  eye  a  few  drops  of  liquor  atropinse  sul- 
phatis.  The  belladonna,  by  virtue  of  its  active  principle,  atropine, 
relieves  the  congestion  of  the  blood-vessels  by  causing  their  muB- 
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cular  coats  to  contract.     If  the  eye  remains  weak,  it  may  be  stimu- 
lated by  the  application  of  a  few  drops  of — 


Nitrate  of  silver ... 
Or,  sulphate  of  zinc 

Or,  alum 

Water     


2  grains. 

3  „ 
6  „ 
1     oz. 


Periodic  Ophthalmia,  or  Moon  Blindness. 

CAUSES  AND  NATURE. — ^This  somewhat  rare  disease  appears 
to  be  brought  on  by  bad  aanitary  arrangements ;  and,  according 
to  Percivall,  by  the  injurious  influences  of  wet,  marshy  pastures 


Fig.  140. — Longitudinal  and  vertical  section  of  eye. 


on  whdoh  horses  are  reared.  In  ite  production,  hereditary  pre- 
disposition plays  a  large  part.  For  instance,  using,  for  stud  pur- 
poses, stallions  whose  eyes  were  affected,  was  formerly  a  frequent 
oaufie  of  blindness  among  Irish  horsee.  The  frequency  of  its  occur- 
rence ihas  diminiahed  in  direct  proportion  to  the  improvement 
which  has  been  made  in  stable  life,  especially  as  regards  ventilation, 
and  the  consequent  removal  of  the  irritating  presence  of  ammonia. 
As  I  have  never  seen  a  case  of  periodic  ophthalmia  in  horses 
whioh  had  been  always  kept  under  healthy  conditions,  I  look  upon 
it  as  a  disease  due  to  ohemical  or  mechanical  irritation,  and  not 
as  an  infectiye  malady. 
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This  disease  appears  to  be  an  inflammation  of  the  whole 
structure  of  the  eye ;  but  in  simple  ophthalmia,  only  the  membrane 
which  covers  the  eye  is  affected.     It  is  generally  confined  to  one  eye. 

SYMPTOMS  AiND  COURSE.— The  symptoms  come  on  suddenly, 
and  reeemble  those  of  simple  ophthalmia,  except  that  the  interior 
of  the  eye  assumes  a  dim,  dulC  amber-coloured  appearance;  and 
the  oomea  becomes  clouded.  At  first  the  pupil  is  contracted.  In 
conjunctivitis  (p.  340),  the  inflammation  is  confined  to  the  surface 
of  the  eye. 

Usually  the  intensity  of  the  symptoms  begins  to  abate  alter 
about  a  week,  and  the  oomea  and  oonjunotiva  gradually  assume, 
more  or  less,  their  normal  condition.  Gkungee  observes  that  "  the 
first  attacks  are  usually  the  longest,  and  their  duration  diminishes, 
as  a  rule,  with  their  recurrence.  During  the  progress  of  apparent 
recovery  a  relapse  is  not  unfrequent,  and  the  term  may  be  thus  in- 
definitely lengthened.  The  interval  between  the  attacks  is,  on  an 
average,  about  siity  days.  The  eye  may  seem  quite  clear  during 
the  intermission ;  but  it  has  not  returned  to  its  normal  condition. 
The  outline  of  the  upper  eyelid  is  usually  altered.  It  presents  a 
slight  bend  in  its  internal  part,  so  that  the  upper  joins  the  lower 
lid,  at  the  inner  angle^  by  a  right,  in  place  of  an  acute,  angle.  This 
is  best  marked  after  several  severe  attacks,  and  gives  a  triangular 
outline  to  the  opening  between  the  lids.''  There  may  be  recurrent 
attacks  after  the  horse  has  become  totally  blind. 

Williams  notes  the  peculiarly  wrinkled  or  furrowed  appearance 
which  the  upper  lid  and  eyebrow  assume.  The  eye  appears  smaller 
than  it  would  do  in  health,  and  looks  dull  and  weak.  In  confirmed 
cases,  the  haw  is  prominent ;  the  cornea,  more  or  less  opaque ;  and 
the  iris  and  aqueous  humour,  changed  in  colour.  These  indications 
would  probably  be  of  use  to  an  intending  purchaser.  This  disease 
generally  terminates  in  cataract ;  although  the  latter  affection  may 
come  on  independently  of  the  former. 

TREATMENT.— In  "The  Journal  of  Comp.  Medicine,"  Nov. 
1893,  Dr.  R.  H.  Harrison  (U.S.  of  America)  strongly  recommends 
pimcturing  the  cornea  (p.  346)  for  periodic  ophthalmia,  if  the 
operation  is  indicated  after  testing  the  tension  of  the  eyeballs, 
which,  he  tells  us,  "  is  a  useful  and  important  guide  in  deter- 
mining whether  to  operate  or  not.  In  testing  the  eyes  I  have 
found  the  most  practical  way  is  to  exert  alternating  pressure  of 
two  fingers  placed  on  the  upper  lid,  testing  both  eyes  at  once,  using 
the  index  and  middle  fingers  of  both  hands  on  the  eyes.  In  this 
way,  a  slight  variation  of  the  tension  of  the  two  eyes  can  be  deter- 
mined.    If  found  harder  than  normal,  the  operation  is  indicated; 
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but,  if  eofter,  most  emphatically  contraindicated,  for  surgical  inter- 
ference means  cm  early  and  incurable  blindness.  .  .  .  It  is 
well  to  remember  that,  when  one  eye  is  affected  with  this  disease, 
the  other  will,  as  a  rule,  become  affected  sooner  or  later.  This 
should  be  especially  remembered,  for  when  you  have  one  eye 
cleared  up  and  apparently  eound,  a  month  or  two  later  you  are 
called  to  test  the  other  eye,  affected  more  or  less  severely  from 
sympathy,  direct  nerve  influence,  or  infeotion."  Dr.  Harrison 
allows  an  escape  of  aqueous  humour  sufficient  to  give  the  cornea 
a  flattened  appearance.  "Oare  must  be  exercised  that  the  flow 
of  the  fluid  is  very  gradual,  so  that  the  lens  may  not  be  torn 
from  its  attachments,  or  the  iris  involved."  In  operating  on  the 
apparently  sound  eye,  a  smaller  quantity  of  aqueous  himiour  is 
allowed  to  escape.  Out  of  100  cases  in  Dr.  Harrison's  practice, 
80  recovered,  10  showed  an  improvement,  and  10  did  badly. 
Veterinary  Surgeon  Desmond  hM  also  had  excellent  results  from 
this  operation  in  periodic  ophthalmia. 

Cataract 

is  an  opaque  condition  of  the  crystalline  lens,  or  of  its  capsule,  or 
of  both  structures  at  the  same  time,  by  reason  of  which  the  light 
that  enters  the  pupil  is  obstructed  on  its  way  to  the  retina;  blind- 
ness, total  or  partial,  being  the  natural  result.  A  cataract  may 
consist  of  only  a  small  white  or  blui«h>white  spot  which  slightly 
obscures  the  vision,  and  it  may  then  be  the  cause  of  shying  in  the 
animal;  or  it  may  completely  cover  the  affected  structures.  In 
the  former  case,  if  the  horse  be  taken  into  a  dark  room  and  the 
eye  be  examined  by  the  light  of  a  candle,  the  speck  may  be  seen 
through  the  pupil,  which  will,  more  or  less  perfectly,  contract  or 
dilate  on  the  approach  or  removal  of  the  taper ;  but  in  the  latter, 
the  cataract  will  appear  like  a  white  curtain  drawn  across  the  open- 
ing of  the  pupil,  which  will  probably  then  be  quite  insensible  to* 
the  action  of  light.  A  careful  comparison  of  the  behaviour  of  both 
eyes  under  the  influence  of  the  light  of  a  candle  in  a  room  in  which 
there  is  no  other  source  of  light,  will  aid  the  correctness  of  the 
examination.  White  specks  on  the  cornea  should  not  be  con- 
founded with  cataract. 

An  examination  of  the  eyes  in  daylight  is  apt  to  lead  an  inex- 
perienced observer  into  error,  owing  to  the  fact  that  light  reflected 
into  the  eye  from  white  objects,  such  as  white-washed  walls,  white 
clothing,  etc.,  causes  the  formation  of  white  images  within  the  in- 
terior of  the  eye. 

The  presence  of  cataract  may  be  tested — under  ordinary  circum- 
stances— ^by  holding  upright  a  lighted  candle  in  front  of  the  sus- 
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pected  eye,  in  which,  if  it  be  healthy,  three  vertical  reflections  of 
the  candle  will  be  seen,  namely,  one  on  the  cornea,  a  second  on 
the  front  of  the  crystalline  lens,  and  a  third,  turned  upside  down, 
on  the  back  of  the  lens.  The  inverted  position  of  the  last-named 
image  is  due  to  the  fact  that  the  rays  of  light  become  refracted  on 
passing  through  the  lens.  If  the  candle  be  moved  from  right 
to  left,  the  first  and  second  images  will  move  in  the  same  way, 
while  the  third  will  go  from  left  to  right;  and  vice  versd.  When 
the  cataract  is  complete,  it  will  na/turally  prevent  the  formation 
of  the  third  image.  Old  cataracts  have  a  pearly  white  appearance. 
Newly  formed  ones  are  bluish  in  colour. 

The  operation  for  cataract,  namely,  the  removal  of  the  more  or 
less  opaque  lens  from  the  eye,  would  probably  give  good  results  in 
the  horse ;  for  men  and  dogs  which  have  been  operated  upon,  gene- 
rally recover  their  sight  sufficiently  for  all  ordinary  purposes  of 
locomotion  in  the  open,  even  without  the  aid  of  glasses.  One  of 
the  best  methods  of  operating  for  cataract  consists  in  (1)  applying 
a  10  per  cent,  solution  of  the  hydrochloirate  of  cocaine  to  the  oornea 
to  deaden  pain  and  dilate  the  pupil ;  (2)  making  an  incision  through 
the  upper  portion  of  the  oornea ;  (3)  pressing  the  lower  part  of  the 
eyeball  with  the  fingers,  so  as  to  displace  the  lens,  and  force  it 
out  through  the  pupil  and  towards  the  opening  in  the  cornea;  (5) 
removal  of  the  lens  through  the  incision ;  and  (6)  dressing  the  part. 
The  operation  should  be  performed  under  as  perfect  antiseptic 
precautions  (p.  70)  as  possible,  and,  in  all  cases,  by  a  skilful  veter- 
inaiy  surgeon. 

Cataract  is,  of  course,  an  unsoundness  {Higgs  v,  Thrale^  18th 
Feb.,  1850). 

Turning-in  of  the  Eyelashes. 

This  irritating  action  on  the  part  of  the  eyelashes  often  causes 
infiammation  of  the  eyes,  and  can  be  best  removed  by  snipping 
off  the  offending  hairs  with  a  scissors.  The  eyes  can  be  bathed 
with  warm  water,  in  which  a  little  salt  (a  teaspoonful  to  a  pint  of 
water)  has  been  dissolved.  As  long  as  the  irritation  lasts,  the 
eyes  should  be  protected  from  light. 

Worm  in  the  Eye 

ifi  caused  by  the  presence  of  a  thread-like  worm  in  the  aqueous 
humour  of  the  horse's  eye.  According  to  the  observations  made 
at  Karnal  and  Saharanpur  by  Dr.  Lingard,  this  parasite  averages 
about  an  inch  in  length,  the  female  being  slightly  longer  than 
the  male.     Dr.  Lingard  agrees  with  Neumann  in  oonsidering  that 
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it  is  the  immature  (umaarried)  form  of  the  filaria  equina  {filaria 
papilloBci),  which  is  sometimes  fovmd  in  the  peritoneal  cavity 
(p.  114)  of  horses.  This  disease  is  rarely  met  with,  except  in 
india,  where  it  is  frequently  seen  in  some  districts. 

SYMPTOMS. — ^The  first  sign  of  the  worm  is  a  slight  dimness 
or  milky  appearance  of  the  cornea,  which  is  due  to  inflammation 
caused  by  the  presence  of  the  worm;  and  beneath  the  cornea  the 
parasite  may  often  be  seen  moving  about  in  the  anterior  chamber 
of  the  eye.  Not  unfrequently,  while  the  eye  remains  moderately 
clear,  the  worm  suddenly  disappears,  and  then,  after  some  time, 
comes  into  view  again.  In  such  a  case,  it  inserts  itself,  for  the 
time  being,  between  the  iris  and  the  lens.  The  fact  that  simple 
ophthalmia  is  accompanied  by  an  inflamed  appearance  of  the  eye* 
lids,  which  is  its  first  symptom,  serves  to  distinguish  it  from  "  worm 
in  the  eye,"  the  inflammation  of  which,  unless  in  very  advanced 
cases,  does  not  extend  to  the  eyelids.  The  cornea  of  the  filaria- 
affected  eye,  generally,  assumes  an  evenly  distributed  dimness, 
which,  as  a  rule,  rapidly  increases,  until  the  opacity  becomes  more 
or  less  complete.  If  there  be  any  difficulty  in  seeing  the  parasite 
through  the  inflamed  cornea,  the  horse  should  be  taken  into  a 
dait  place,  and  the  eye  examined  by  means  of  a  candle.  When 
the  inflammation  of  the  cornea  is  in  its  first  stage,  it  may  subside 
to  some  extent,  and  the  eye  may  become  clearer  on  account  of 
the  parasite  ceasing  to  irritate  the  parts  by  inserting  itself  between 
the  lens  and  the  iris,  and  remaining  there  for  some  time.  There 
will  usually  be  a  slight  flow  of  tears  from  the  eye ;  which,  however, 
will  (unlike  an  eye  suffering  from  simple  ophthalmia)  evince  but 
little  intolerance  of  light.  If  we  suspect  that  the  filaria 
is  hiding  between  the  lens  and  the  iris,  we  may  discover  its  presence 
in  the  following  manner  which  has  been  devised  by  Mr.  Spooner 
Hart,  M.R.€.V.S. : — ^"  Place  the  patient  in  a  darkish  stable,  and 
let  the  light  shine  into  the  affected  eye  from  the  front  and  a  little 
to  the  side  of  the  head,  just  above  the  level  of  the  eye,  so  as  to 
render  the  interior  of  the  eyeball  luminous,  and  stand  about  four 
or  five  yards  off  in  the  line  of  the  light,  when  a  gigantic  worm, 
moving  about  inside  the  eye,  will  be  visible."  Hart  remarks  that 
he  has  never  seen  more  than  one  worm  in  the  same  eye  at  the 
same  time.  My  Indian  experience,  on  this  point,  is  the  same  as 
his;  although  I  have  seen  a  horse  in  Cambridgeshire,  in  one  of 
whose  eyes  I  observed  several  (apparently  four  or  five)  filariee 
moving  about.  It  occasionally  happens,  even  in  cases  which  re- 
ceive no  treatment,  that  the  worm  disappears  from  the  eye  and 
leaves  no  trace  behind.  The  usual  ending  of  untreated  cases  is 
tha4i  the  inflammation  caused  by  the  presence  of  the  worm  proceeds 
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to  such  an  extent,  that  the  oomea  beoomes  opaque,  and  the  horse 
loses  the  sight  of  the  involved  eye. 

Respecting  the  ability  of  a  worm  to  insert  itself  between  the 
lens  and  the  iris,  we  may  see  that  in  Fig.  HO  there  is  a  space  shown 
between  these  two  structures,  which  ha«  been  made  merely  for 
clearnees  sake;  but  it  is  probable  th&t  during  life,  the  margin  of 
the  pupil  remains  usually  in  contact  with  the  lens,  imless  when  the 
pupil  i<s  dilated.  At  the  eame  time,  the  contact  is  loose  enough 
to  allow  the  worm  to  wriggle  itself  between  the  lens  and  iris.  The 
use  of  belladonna  in  the  treatment  of  the  inflamanation  of  the  eye,  is 
to  prevent  the  iris,  at  the  edge  of  the  pupil,  from  permanently  ad- 
hering to  the  lens,  which,  if  it  remained  in  oontadt  with  the  lene,  it 
would  be  apt  io  do,  owing  to  the  adhesive  nature  of  the  in- 
flammatory exudation.  The  use  of  atropine  (the  active  principle 
of  belladonna)  obviates  the  risk  of  adhesions  being  formed,  by 
caufiing  the  radiating  muscular  fibres  of  the  iris  to  contract,  and, 
thus,  to  draw  the  margin  of  the  pupil  away  from  the  lens. 

TREATMENT.— The  moment  we  have  found  out  what  is  the 
matter  with  the  eye,  we  shoidd  proceed  to  remove  the  parasite; 
for  the  longer  it  stays  in  the  eye,  the  more  harm,  as  a  rule,  will  it 
infiiot  on  that  organ.  The  usual  manner  of  operating  is  as 
follows;  the  only  instrument  required  being  a  Grsefe's  or  Beer's 
cataract  knife.  Yet.-Captain  Appleton  recommends  a  large  suture 
needle,  because  it  readily  punctuiree  the  oornea,  and  is  not  liable 
to  hurt  the  iris,  on  account  of  its  curved  shape.  If  none  of  these 
infttruments  be  available,  we  may  use  a  fine-pointed  lancet,  the  point 
being  guarded  by  thread  wrapped  round  the  blade,  so  as  to  leave 
about  a  quarter  of  an  inch  bare.  The  horse  should  be  cast  on  the 
side  opposite  to  that  of  the  affected  eye,  and  in  such  a  manner  that 
there  will  be  a  good  light  on  the  part.  A  truss  of  straw  should 
be  placed  under  his  head,  which  sihould  be  steadied  and  kept  down 
by  the  assistance  of  a  couple  of  men.  The  horse  should  be  put 
under  chloroform,  or  the  surface  of  the  eye  and  haw  {membrana 
nictitaiis)  rendered  insensitive  by  placing  on  it  a  few  drops  of  a 
10  per  cent,  solution,  in  water,  of  the  hydnx>hlorate  of  cocaine 
about  ten  minutes  before  making  the.  incision.  I  would  also 
advise  the  use  of  a  solution  of  atropine  (p.  601).  Before  operating, 
it  is  well  to  wash  the  eyelids  and  skin  around  the  eye  with  warm 
salt  water  (a  teaspoonful  of  salt  to  a  pint  of  water).  The  hands 
and  lancet  should  be  thoroughly  disinfected  (p.  70).  The  opera- 
tor should  kneel  down  behind  the  horse's  poll,  and  holding 
the  lancet  between  the  finger  and  thumb,  while  resting  the  hand 
close  to  the  eye  and  keeping  the  point  of  the  instrument  almost 
touching  the  eye  at  the  spot  where  it  is  intended  to  puncture, 


WORM  IN   THE  EYE.  347 

he  should  wait  until  he  finds  the  worm  in  a  convenient  position 
to  make  its  exit;  for,  if  it  be  hidden  away  behind  the  iris, 
the  operation  most  probably  will  be  in  yadn.  If  the  parasite 
is  not  between  the  iris  and  cornea,  he  should  wait  until  it  comes 
in  sight  before  oommenoing.  He  should  then  make  the  incision 
by  a  strong,  firm  pressure.  The  direction  of  the  puncture  should 
be  more  or  less  parallel  to  the  iris,  so  as  to  avoid  woimding  that 
structure;  and  close  to  where  the  cornea  joins  the  white  of  the 
eye,  and  on  the  ouier  or  inner  upper  margin,  as  may  be  most 
convenient.  To  facilitate  the  escape  of  the  aqueous  humour,  the 
knife  should  be  allowed  to  remain  in  the  eye,  as  long  as  the  fluid 
continues  to  flow,  and  very  slight  pressure  may  be  made  with 
the  finger  on  the  oomea,  if  necessary.  When  the  wound  is 
thus  made  obliquely  to  the  surface  of  the  oomea,  its  edge  will 
unite  more  readily  than  if  the  punoture  we^  made  at  right  angles 
— ^to  say  nothing  about  the  danger  to  the  iris.  Our  object  in 
making  the  opening  high  up,  is  to  have  the  subsequent  scar 
covered  by  the  upper  eyelid,  so  that  it  will  be  neither  visible 
under  ordinary  circumstances,  nor  liable  to  interfere  with  the 
rays  of  light  which  may  enter  the  pupil.  Besides,  the  higher  it 
is,  the  less  will  be  the  danger  of  too  great  an  escape  of  fluid. 
A  "  transfixion  forceps,"  which  has  two  fine  points  for  insertion 
into  the  surface  of  the  eye,  will  be  useful  here  for  steadying  the 
eye,  if  cocaine  is  not  used.  If  the  iris  is  touched  by  the  knife 
in  operating,  it  will  bleed,  and  will  probably  fill  the  chamber  with 
blood;  but  this  oomplioation  will  p€i,ss  off  in  a  few  days.  In 
the  majority  of  cases,  the  worm  seems  anxioue  to  quit  the  eye; 
for  it  will  generally  make  its  escape  if  the  aperture  is  big  enough, 
even  if  it  has  not  been  drawn  through  by  the  first  rush  of  fluid. 
When  the  parasite  remains  in  the  eye  after  the  operation, 
the  escape  of  the  fluid  will  often  cause  its  death.  If  the  punoture 
be  unsuccessful,  we  may  repeat  it  after  a  fortnight,  by  which 
time  the  anterior  chamber  of  the  eye  will  again  become  filled 
with  fluid. 

If  the  iris  has  been  wounded,  and  on  that  account  protrudes 
through  the  opening  in  the  cornea,  we  should,  as  advised  by  Mr.  R. 
Spooner  Hart,  wait  a  little  time  until  the  inflammation  has  sub^ 
sided,  and  then,  while  the  eye  is  under  the  influence  of  cocaine, 
snip  off  the  protruding  portion  with  a  pair  of  curved  scissors. 

The  subsequent  treatment  of  the  wound  made  by  the  operation 
consists  in  protecting  it  from  injury  and  irritation,  and  furthering 
its  cure.  With  this  object,  we  may,  as  reoommended  by  Hart,  put 
the  patient  on  the  pillar  reins  for  about  a  week,  keep  the  eyelids 
smeared  with  extract  of  belladonna  (made  up  with  a  little  glycerine, 
for  instance),  and  shade  his  eyes  from  light.     If  necessary,  the  eye 
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might  be  cleaned  hj  gently  syringing  it  with  lukewarm  water  in 
which  boracic  acid  (say,  25  grains  to  the  ounce)  has  been  dissolved. 

The  practice  of  puncturing  the  cornea  whole  the  horse  is  standing, 
is  too  dangerous  to  the  eye  to  be  ad<opted. 

Colonel  Nunn  performs  the  operation  with  a  Beer*s  or  Grsefe's 
cataract  knife,  and  makes  the  incision  only  just  large  enough  to 
introduce  a  hiunan  ins  forceps,  with  which  he  seizes  and  removes 
the  worm.  These  instruments  should  be  disinfected  (p.  70)  before 
use. 

Worms  under  the  Eyelids    {Extra-ocular  Hlariasis), 

The  presence  of  thread-worms  between  the  internal  surface  of 
the  eyelids  and  the  ball'  of  the  eye,  sometimes  causes  considerable 
irritation  of  the  part;  the  chief  symptoms  being  weeping,  intoler- 
ance of  light,  opacity  of  the  cornea,  and  tenderness.  In  old-stand- 
ing cases,  the  cornea  may  become  rough  and  scaly.  The  worm  in 
question  {filaria  palpehralis)  varies  from  J  to  ^  inch  in  length. 
It  is  occasionally  found  in  the  canal  (lachrymal  canal)  through 
which  the  watery  fluid  of  the  eye  escapes  into  the  nostril. 

TREATMENT  naturally  consists  in  the  removal  of  the  worm,  or 
worms,  which  may  be  done  by  opening  the  eyelids,  gently  syring- 
ing the  part  with  warm  saltish  water  (a  teaspoonful  to  the  pint),  or 
with  a  warm  solution  of  boracic  acid  and  water  (5  grains  to  the 
ounce  of  water),  and  picking  out  the  worms  when  they  come  into 
view.  The  manipulation  in  this  case  will  be  aided  by  placing  in 
the  affected  eye  a  few  drops  of  a  5  per  cent,  solution  of  cocaine, 
which,  in  about  ten  minutes,  will  render  the  surface  of  the  eye 
insensible  to  pain,  for  several  minutes. 

Amaurosis,  or  Glass  Eye, 

is  not  a  disease  of  the  eye  itself;  but  is  the  condition  of  an  eye 
in  which  there  is  loss  of  function  of  the  optic  nerve,  which  form 
of  paralysis  renders  the  retina  insensible  to  the  action  of  light.  It 
may  be  due  to  some  affection  of  this  nerve,  or  to  sympathetic  causes. 
If  it  be  owing  to  the  former,  it  will  be  incurable ;  if  to  the  latter, 
it  will  probably  disappear  when  the  original  disease  is  relieved. 
The  functions  of  the  optic  nerve  may  become  arrested  by  pressure 
on  it  from  tumours  in  the  bradn,  or  by  the  loss  of  its  blood-supplj 
from  the  blocking  up  of  the  small  artery  which  is  in  the  centre  of 
this  nerve.  A  blow,  a  sudden  shock,  or  a  flash  of  lightning  close  to 
the  eye  may,  also,  render  it  amaurotic. 

In  the  majority  of  oases,  both  eyes  are  affected.  The  presence 
of  the  disease  can  be  known  by  tlie  fact  of  the  pupil  remaining 
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dilated  and  immovable  under  the  influence  of  light.  The  interior 
of  the  eye  looks  bright,  healthy,  and  somewhat  clearer  than  natural 
— in  fact,  it  looks  glassy ;  hence  its  common  name. 

The  eyelids  are  opened  wide;  and  when  both  eyes  are  affected, 
the  animal's  action  and  appearance  denote  that  he  is  blind. 

If  only  one  eye  be  aan&urotic,  its  pupil  will  contract  when  light 
falls  on  the  sound  eye  ;*  but  if  the  blind  eye  be  alone  subjected  to 
the  influence  of  light,  neither  its  own  pupil  nor  that  of  the  healthy 
one  will  contract.  The  influence  which  the  sound  eye  has  on  the 
blind  one,  is  owing  to  the  distribution  of  the  optic-nerve  fibres; 
there  being  a  nervous  connection  between  the  two  eyes,  as  well  as 
between  each  eye  and  the  opposite  nerve  root.  That  portion  of  the 
nerve  which  proceeds  from  the  blind  eye  to  the  brain,  having  lost 
its  function,  is  unable  to  influence  the  heallhy  eye. 
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WIND ^HIGHBLOWING. 

Bketoh  of  the  Anatomy  of  the  Organs  of 
Breathing  {Fig,  141). 

Thb  passages  from  the  nostrils  open  into  a  cavity  called  the  pharynje,  which 
aUo  communicates  with  the  month  through  an  opening  termed  the  isthmus, 
over  whicii  the  soft  palate  is  suspended,  like  a  valvular  curtain,  in  order  to 
keep  it  shut,  except  during  the  passage  of  food  and  water ;  hence,  the  horse 
is  unable  to  breatne  freely  through  his  mouth.  The  windpipe,  or  trachea, 
opens  into  the  pharynx  by  means  of  a  short  cartilaginous  tuoe,  the  larynx, 
which  is  the  organ  of  voice,  and  is  situated  between  the  angles  of  the  branches 
of  the  lower  jaw.  When  it  is  inflamed,  we  have  laryngitis,  or  sore  throat. 
The  larynx  is  guarded  from  the  entrance  of  food,  water,  ftc.,  by  a  cartilaginous 
valve  called  the  epiglottis,  over  which  the  mouthful  of  food,  or  "  go-down  "  of 
water,  passes.  The  windpipe,  or  trachea,  is  an  elastic  tube  formed  of  incom- 
plete cartilaginous  rings,  it  terminates  at  the  base  of  the  heart,  and  splits 
up  into  two  tubes — the  right  and  left  bronchi — ^which  respectively  go  to  the 
right  and  left  lung.  These  bronchi  further  subdivide  into  a  great  number  of 
branches  called  the  bronchia,  or  bronchial  tubes,  which  finally  open  into  the 
air-cella  of  the  lungs.  "  The  entire  ramification  when  isolated  has  the  appear- 
ance of  a  tree,  the  trachea  beins  the  main  trunk ;  the  bronchi  and  bronchial 
tubes,  the  branches ;  and  the  air-cells,  the  leaves "  ("  Stranffeways' 
Anatomy  ").  The  nasal  passages,  the  pharynx,  larynx,  and  bronchial  tubes, 
are  lined  with  mucous  membrane.  Thus,  in  sore  tiiroat  and  bronchitis 
(inflammation  of  the  bronchial  tubes),  we  have,  at  first,  a  dry  and  inflamed  con- 
dition of  this  mucous  membrane,  succeeded  by  an  increased  secretion  of  mucus. 

The  mucous  membrane  is  what  we  may  call  the  internal  ekin  which  lines 
various  hollow  organs,  such  as  the  nostrils,  windpipe,  mouth,  gullet,  stomach, 
intestines,  eyelids,  interior  of  the  ears,  bladder,  and  urethra.  It  secretes  s 
slimy  fluid  {mucus),  which  is  known  as  **  phlegm,"  when  it  is  discharged  from 
the  windpipe. 

The  htngt  are  composed  of  a  spongy  substance,  which  is  made  up  of  a  W^ 
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nmnber  of  small  lobules  that  are  connected  together  and  kept  separate  by 
cellular  tissue.  Each  of  these  lobules  is  composed  of  many  minute  air- 
cells,  and  is  supplied  with  a  small  bronchial  tube,  which  conveys  air  to  there 
cells.  The  capillarv  blood-vespels  are  distributed  through  the  walls  of  the 
air-cells,  so  that  while  the  air  in  one  cell  acts  on  one  side  of  a  capillary,  the 
air  in  the  adjoining  cells  acts  on  the  other  side.  The  blood  thus  brought  into 
-jxtremely  close  proximity  with  the  air  contained  in  the  cells,  while  traversing 
th«r  walls,  takes  up  the  necessary  supply  of  oxygen  for  the  re<}uirements  of 
the  system,  and,  on  its  return  to  the  lungs,  gives  oflF  the  carbonic  acid  which 


Fig.  141. — Internal  organs  of  the  horse. 


it  absorbed  from  the  various  tissues.    The  skin,  to  a  small  extent,  also  excretes 
carbonic  acid. 

The  pleura  are  two  smooth  and  glistening  membranes  which  line  the  cavity 
of  the  chest  and  cover  the  lungs,  thus  forming  two  closed  sacs ;  their  office 
being  to  prevent  friction  between  the  lungs  and  the  walls  of  the  chest.  They 
secrete  serous  fluid  (p.  13)  with  which  to  lubricate  iheir  inner  surface. 


General  Remarks  on  Pneumonia,  Pleurisy,  and 
Bronchitis. 

The  hings  are  so  intimately  connected  with  the  bronchial  tubes 
and  the  pleurae,  that  they  are  rarely  aiTected  without  either  of 
the  other  two  structures  being  also  implicated;   and,  if  either  of 
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them  becomes  inflamed,  the  lungs  will  in  all  probability,  partici- 
pate  in  the  derangement.  Hence,  we  more  frequently  find  broncho- 
pneumonia, or  pleuro-pneumonia,  than  pneumonia,  pleurisy,  or 
bronchitis  in  a  pure  form.  I  shall  briefly  describe  the  respective 
symptoms  of  the  three  last-named  diseases,  so  that  the  reader  may 
draw  his  own  inferences  in  complicated  cases,  which  present  far  too 
great  a  variety  to  admit  of  detailed  description ;  and  shall,  finally, 
give  the  general  treatment  which  is  applicable  to  all  of  them, 
witli  such  special  directions  as  the  symptoms  may  indicate. 

Generally  speaking,  these  diseases  occur  in  four  ways:  (1.)  By 
ex})osure  to  cold,  especially  in  combination  with  a  damp  and 
draughty  condition  of  the  surrounding  air,  and  when  ihe  system 
is  over-heated,  debilitated,  or  exhausted  from  excessive  exertion. 
(2.)  By  some  mechanical  irritant,  as  may  happen  when  a  drench  of 
turpentine  and  oil  "  goes  the  wrong  way  " ;  or  when  the  sharp  end 
of  a  broken  rib  pierces  the  lung.  (3.)  As  secondary  diseases;  for 
instance,  when  the  lungs  become  invaded  with  the  abscesses  of 
glanders.  Under  this  heading  we  may  include  embolic  pneumonia, 
as  in  inflammation  of  veins  (p.  117).  This  complication  sometimes 
follows  strangles,  and  other  inflammatory  conditions  which  are 
accompanied  by  the  formation  of  pus.  (4.)  As  infective  diseases ; 
in  which  case,  there  is  strong  reason  for  believing  that  they  are 
diseases  which  involve  the  entire  system,  and  have  a  local  mani- 
festation in  the  organs  of  breathing.  The  practical  considerations 
which  bear  out  this  view  are  as  follows :  (a)  These  diseases  often 
assume  an  epizootic  type,  (b)  They  run  a  regular  course  of  about 
a  week  or  ten  days,  (c)  The  treatment  which  best  succeeds,  is 
one  based  on  the  theory  that  the  disease  is  caused  by  the  presence 
in  the  system,  of  some  virus,  to  remove  which  we  should  conse- 
quently direct  our  efforts,  while  at  the  same  time  we  should  support 
the  animal's  vital  powers. 

The  word  ''  epizootic ''  is  applied  to  animals,  in  the  same  manner 
as  "epidemic"  is  to  men. 

In  these  diseases,  as  in  all  other  inflammations,  there  is  an 
escape  of  watery  fluid  (plasma,  p.  12)  from  the  vessels  of  the 
inflamed  part,  which  plasma  at  first  becomes  solid,  and  after- 
wards breaks  up,  and  is  more  or  less  removed. 

As  an  uninstructed  observer  of  these  ohest  disorders  will  often 
be  unable  to  detect  the  disease  in  its  first  stage — ^the  horse,  at  the 
outset,  usually  appearing  to  him  to  be  simply  dull  and  out  of 
sorts — the  attack  will  in  many  oases  have  run  a  part  of  its  course 
before  its  existence  is  suspected. 

Horse  owners  should  remember  that  of  all  stables  liable  to 
induce  chest  diseases,  ill-ventilated,  damp  and  draughty  ones  are 
the  worst. 
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Generally,  in  these  connplaints,  the  horse  refuses  to  lie  down; 
the  bowels  are  costive;  and  the  dung  mixed  with  flakes  of  mucus, 
the  presence  of  which  indicates  irritation  of  the  intestines,  and, 
therefore,  the  non-administration  of  aperients,  which  are  irritants 
to  the  bowels.  The  rate  of  breathing  (ordinary  rate  when  at  rest, 
12  or  13  per  minute)  is  increased. 

"Respiration  in  the  horse  is  more  regular  than  in  the  other 
animals,  and  an  increase  in  rate  of  breathing,  when  the  animal  is 
at  rest,  always  indicates  some  derangement ;  at  the  same  time  the 
careful  examiner,  even  in  the  case  of  the  horse,  pays  more  atten- 
tion to  the  peculiarity  of  the  respiratory  action  than  to  the  fre- 
quency of  the  act  "  ("  The  Field  "). 

Pneumonia  (Inflammation  of  the  Lungs), 

This  disease  is  usually  defined  as  inflammation  of  the  sub- 
stance of  the  lungs.  It  is  rarely,  as  before  mentioned,  seen  in 
an  uncomplicated  form.  Pneumonia  often  follows  congestion 
of  the  lungs.  In  a  regular  attack,  there  are  three  stages, 
namely,  engorgement  of  blood,  consolidation  of  the  inflammatory 
products  in  the  lung  tissue,  and  softening  or  breaking  up  of  these 
]  products.  The  accompanying  fever  may  kill  during  the  first  stage  ; 
as  it  is  t^en  at  its  greatest  intensity.  The  animal  may  die  of 
sufiocation  in  the  second  stage,  if  a  large  amount  of  lung  tissue 
be  involved.  The  attack  may  prove  fatal  in  the  third  stage  by 
blood  poisoning,  owing  to  the  absorption  of  diseased  material 
thrown  out  by  the  lungs. 

Dr.  Andrew  Smith  ("  Twentieth  Century  Practice  of  Medicine  ") 
brings  forward  strong  proof  that  human  pneumonia  is  not  an 
inflammation  of  the  lung,  but  is  simply  a  process  of  germ  culture 
in  the  air  cells. 

SYMPTOMS. — Dulness  and  depression  of  spirits.  High  fever, 
which  is  generally  accompanied  by  shivering  fits.  Frequent  pulse ; 
often  over  80  per  minute.  The  breathing,  which  is  of  the  chest 
form,  being  chiefly  performed  by  the  ribs,  soon  becomes  rapid 
and  "  shallow,"  being  sometimes  over  50  per  minute  (nonnal  rate, 
at  rest,  about  12  or  13),  but  without  marked  pain,  unless  when 
complicated  by  pleurisy.  The  nostrils  are  widely  distended.  Fried- 
berger  and  Frohner  state  that  the  fever  (as  shown  by  an  internal 
temperature  (p.  681)  of  from  lOS""  to  106j°  F.)  lasts  about  six 
days.  The  cougU  at  first,  if  it  be  present,  is  full  and  strong,  and 
very  unlike  the  suppressed,  painful  one  of  pleurisy.  When  con- 
solidation of  the  lung,  however,  takes  place,  the  cough  becomes 
small,  as  if  proceeding  from  a  solid  body.     The  mucous  membranes 
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of  the  nostrils  and  eyelids  are  red,  congested,  and  frequently  tinged 
yellow  with  bile.  There  is  often  a  slight,  "  rusty,"  yellow  discharge 
from  the  nostrils.  The  eyes  are  bloodediot.  If  the  attack  be  but 
sligiht,  the  exudation  may  become  absorbed  before  consolidation 
sets  in,  and  the  lungs  may  recover  their  healthy  condition  without 
further  change. 

If  the  horse  does  not  succumb  during  the  first  stage,  the  fever 
gradually  subsides;  the  pulse  falls;  the  temperature  becomes 
lower;  the  appetite  returns;  and  the  urine,  which  was  previously 
scanty,  is  abimdant.  The  rate  of  breathing,  which  had  decreased 
with  the  abatement  of  the  fever,  now  increases  in  rapidity,  in 
order  to  make  up  for  the  partial  loss  of  function  which  the  lungs 
have  sustained,  owing  to  the  consolidation  of  a  portion  of  their 
Bubstance.  In  the  third  stage,  the  cough,  if  present,  is  moist  and 
full.  There  is  a  free  discharge  of  phlegm,  etc.,  from  the  lungs, 
and,  if  the  case  ends  favourably,  the  breathing  becomes 
normal. 

Pleurisy 

is  inflammation  of  the  pleurae,  which  become  dry  during  the  first 
stage  of  the  attack;  hence  the  observer,  on  applying  his  ear  to 
the  horse's  side,  may  ascertain  the  presence  of  the  disease  by 
Jiearing  the  crackling,  or  "  friction  sound "  caused  by  the  dry  and 
inflamed  surfaces  of  the  pleurae  rubbing  against  each  other,  as 
the  lungs  move  backwards  and  forwards  against  the  sides  of  the 
chest  when  the  animal  breathes.  The  sound  somewhat  resembles 
that  emitted  by  two  dry  pieces  of  bladder  when  rubbed  together. 
Owing  to  the  pleurae  forming  closed  serous  sacs,  we  always  have, 
after  an  attack  of  pleurisy,  an  effusion  of  serous  fluid  into  them, 
constituting  "water  on  the  chest"  (hydrothorax)  of  varying 
(]uantity.  There  is,  also,  an  exudation,  which  is  deposited  on  the 
pleurae,  and  which  becomes  more  or  less  organised. 

SYMPTOMS  OF  PLEURISY.— Pleurisy  generally  attacks  only 
one  side  of  the  chest,  that  being  the  right,  in  most  cases.  At 
first,  the  symptoms  usually  resemble  those  of  colic,  except  that 
the  pain  is  constant  and  not  intermittent,  and  there  is  inflamma- 
tory fever.  The  horse  shows  great  disinclination  to  move.  There 
is  considerable  distress.  In  mild  cases,  the  colicky  pains  are  often 
absent.  A  shivering  fit  frequently  precedes  the  attack.  The 
affected  side  is  tender  to  the  touch.  The  breathing  is  quick  and 
short,  and  the  flanks  heave — ^which  fact  shows  that  the  animal 
endeavours  to  breathe  as  much  as  possible  by  the  action  of  the 
muscles  of  the  abdomen,  and  not  by  the  movement  of  his  ribs, 
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which  are  in  close  proximity  to  the  inflamed  pleursB.  The  nostrils 
are  dilated.  There  is  usually  a  dry,  short,  painful  cough  present, 
which  is  repressed  by  the  animal,  as  much  as  possible,  so  as  not 
to  shake  the  inflamed  parts.  Often,  during  expiration,  the  horse 
gives  a  painful  grunt,  especially  when  he  is  made  to  move.  The 
pulse  is  generally  hard  and  frequent,  or  it  may  be  weak  and 
oppressed,  and  not  much  more  frequent  than  usual.  If  the  ear 
be  applied  to  the  affected  side,  the  dry  crackling  or  friction  sound 
can  be  heard. 

The  three  characteristic  signs  by  which  pleurisy,  in  its  acute 
stage,  may  be  recognised  are:  the  peculiar  friction  sound  heard 
on  applying  the  ear  to  the  affected  side;  the  short,  dry,  painful, 
and  suppressed  cough ;  and  the  abdominal  breathing,  made  evident 
by  the  existence  of  a  groove  on  the  lower  part  of  the  false  ribs 
and  abdomen.  This  groove,  as  we  may  see  in  Fig.  142,  is  directed 
slightly  upwards  in  its  backward  course. 

In  the  second  stage,  the  fever  abates  and  the  pain  decreases. 
If  there  has  been  a  large  effusion  of  serous  fluid  (causing  hydro- 
thorax  or  dropsy  of  the  chest),  the  breathing  becomes  accelerated, 
owing  to  the  mechanical  impediment  offered  by  the  fluid  to  the 
expansion  of  the  lungs ;  ''  the  pulse  small,  quick,  soft,  often  inter- 
mittent; auscultation  reveals  absence  of  sound  in  the  inferior 
part  of  the  chest,  or  a  soimd  resembling  that  of  drops  of  water 
falling  into  a  well"  (Williams).  Auscultation  is  the  act  of  ob- 
serving the  sounds  given  by  the  chest,  on  applying  the  ear  to  the 
side.  Dulness  of  the  lower  portion  of  a  chest  which  contains  serous 
fluid,  may  be  observed  on  tapping  the  part  with  the  tips  of  the 
fingers. 

Bronohitis 

is  inflammation  of  the  bronchial  tubes.  The  lymph  thrown  out  on 
the  surface  of  the  air  passages  may  become  organised,  and  may, 
consequently,  cause  obstruqtion  to  the  air  that  is  breathed,  as  may 
be  indicated  by  the  animal  "making  a  noise,"  or  by  his  becoming 
thiok-winded.  Inflltration  may  also  take  place  into  the  substance 
of  the  lungs,  causing  the  implicated  part  to  become  solidified,  and, 
consequently,  to  lose  its  function. 

SYMPTOMS  OF  ACUTE  BRONCHITIS.— The  breathing  is  very 
hurried  but  not  painful,  unless  complicated  by  pleurisy.  High  tem- 
perature, which,  as  a  rule,  does  not  last  beyond  the  third  day. 
Frequent  pulse.  The  lining  membrane  of  the  nostrils  and  eyelids 
is  of  a  dark  red  colour,  which  may  have  a  purple  tinge  from  de- 
ficient oxidisation  of  the  blood.     The  animal  is  dull  and  listless. 
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The  cough  during  the  first  stage  is  diy  and  more  or  less  painful, 
but  not  so  painful  as  that  of  pleurisy,  whioh  is  also  short  and  sup- 
pressed. After  a  few  days,  the  cougih  becomes  soft  and  moist,  and 
is  accompanied  by  a  copious  discharge  from  the  nostrils.  If  the 
ear  be  applied  to  the  side,  a  gurgling  sound  caused  by  the 
passage  of  air  through  the  inflamed  tubes,  which  are  more  or  less 
blocked  up  with,  phlegm,  will  be  heard. 

Contagious  Pleuro-Pneumonia. — See  page  466. 

Oeneral  Treatment  of  Pneumonia,  Pleurisy,  and 
Bronchitis. 

PRINCIPLES  OF  TREATMENT.— Pneumonia,  pleurisy,  and  bronchitis 
appear  as  a  rule  to  be  diseases  which  have  their  respective  local  manifestations 
in  the  lungs,  pleurse,  and  bronchial  tubes,  and  which  have  a  definite  course  to 
run.  Our  efforts,  therefore,  should  be  directed  to  tiding  our  patient  over  the 
dangerous  period  during  which  the  disease  remains  in  his  system ;  careful 
nursing  being  the  best  means  by  which  we  can  accompUsh  that  desirable 
object. 

Veterinary  surgeons  and  farriers  of  former  days  killed  so  many  horses  by 
the  indiscriminate  and  heroic  manner  in  which  they  bled  their  patients,  that 
the  inevitable  reaction  has  caused  the  almost  complete  abandonment  of 
bleeding  in  equine  practice.  It  is,  however,  the  one  sovereign  means  for 
reducing  high  arterial  pressure  (p.  17),  which  is  frequently  met  with  in  cases 
of  chest  diseases ;  and  its  necessity  will  be  indicated  or  disproved  by  the  state 
of  the  pulse.  With  respect  to  the  pulse  of  high  arterial  pressure,  Hamilton 
says :  "  The  mere  feeling  imparted  to  the  finger  is  deceptive,  for  a  pulse  of 
high  tension  may  be  either  large  or  small.  The  high  tension  may  be  associated 
with  an  exhausted  heart,  and  nence  the  pulse  may  oe  small,  a  condition  which, 
as  Mahomed  rightly  remarked,  is  usually  thought  to  require  stimulation,  but 
which  in  reality  is  much  benefited  by  depletion.  Of  all  the  characters  of  a 
high-pressure  pulse,  according  to  the  same  authority,  the  least  constant  is 
hardness  and  incompressibiuty.  Many  pulses  of  high  tension  certainly 
possess  this  character,  but  not  all.  A  pulse  of  undue  length  and  of  a  pushing 
character  is  a  more  reliable  indication.  It  is  long,  persistent,  and  hard.  It 
is  the  pulsus  tardus,  or  '  long  pulse,'  of  the  older  physicians,  the  expressioD 
of  a  heart  labouring  against  undue  resistance."  In  the  diseai^es  we  are  con- 
sidering, there  is  great  waste  of  tissue,  with  little  or  no  appetite,  and,  conse- 
quently,  rapid  emaciation.  Even  if  food  were  forced  on  the  patient,  he  would 
be  unable  to  digest  it.  There  is,  therefore,  imminent  danger  of  his  sinking 
from  exhaustion  before  the  disease  has  run  its  course.  Hence,  we  shoula 
refrain  from  bleeding,  which  under  ordinary  circumstances  would  have  a 
debilitating  effect,  unless  when  it  is  clearly  indicated,  as  it  is  in  a  state  of  high 
arterial  pressure. 

Counter-irritation  (chiefly  blisters)  as  a  relief  for  acute  chest  inflammation, 
has  been  used  in  the  same  rule-of-thumb  manner  as  bleeding,  and  has 
accordingly  wrought  great  harm  on  horses.  Its  principles  of  application  are 
discussed  on  page  17.  We  are  all  familiar  with  the  fact  that  counter-irritation 
applied  to  one  part  of  the  .system,  has  the  effect  of  diminishing  congestion  of 
blood  in  another  part,  as  for  instance,  blistering  the  back  of  the  neck,  or 
placing  the  feet  in  a  bath  of  warm  water  and  mustard,  in  the  case,  witli  our 
selves,  of  "  fulness  of  blood  to  the  head."  As  the  state  of  the  internal  tem- 
perature will  be  a  fairly  safe  guide  to  the  degree  of  violence  of  the  inflam- 
mation ;  we  may  accept  the  fact  of  the  internal  temperature  being  high,  as 
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au  indication  for  stimulating  the  skin,  wMch  is  most  conyeniently  done  with 
mustard,  and  which,  in  the  cases  we  are  at  present  considering,  is  almost 
aways  followed  by  a  marked  fall  in  the  temperature.  Contrary  to  the  ordinary 
custom,  I  would  advise  that  the  counter-irritant  should  not  be  applied  to  the 
sides  of  the  diest,  for  great  distress  may  ensue  from  such  a  procedure,  on 
account  of  the  skin  of  that  part  being  in  a  state  of  constant  movement  in 
breathing;  and  I  think  it  best  to  apply  it  to  parts  which  are  at  rest,  such  as 
the  muscles  of  the  limbs.  At  the  same  time,  we  must  not  ignore  the  fact  that 
many  practitioners  who  have  had  long  practical  experience,  advocate  blister- 
ing the  sides  in  chesj;  cases.  On  the  other  hand,  Williams  and  several  other 
sound  authorities  are  opposed  to  an^  form  of  blistering  in  such  cases.  If  we 
wish  to  steer  a  middle  course,  we  mieht  limit  the  me  of  counter-irritation  to 
those  cases  in  which  tlra  height  of  we  internal  temperature  indicates  to  us 
that  the  life  of  our  patient  is  in  danger. 

Heat  (as  for  instance  by  warm  fomentations)  applied  to  the  surface  of  the 
body  will  act  as  a  mila  counter-irritant.  As,  oesides  reducing  internal 
temperature,  it  produces  a  soothing  effect  on  the  system,  it  should,  as  a  rule,, 
be  employed;  care  of  course  being  taken  that  the  animal  does  not  become 
chilled  during  the  interval  between  the  taking  oJQf  of  one  fomentation  and  the 
application  of  another. 

Strong  purgatives  should  on  no  account  be  given ;  for  in  these  diseases,  the 
mucous  membrane  of  the  intestines,  being  in  dose  sympathy  with  that  of  the 
organs  of  breathing,  is  in  a  more  or  less  irritable  condition.  Consequently, 
the  effect  of  a  severe  purgative  would  be  to  set  up  fatal  superpurgation,  or 
to  seriously  aggravate  the  disease.  At  the  same  time,  we  should  keep  the 
bowels  in  a  slightly  laxative  condition,  so  as  to  favour  the  excretion  of  waste 
products.  As  the  blood  is  the  vehicle  by  means  of  which  the  Whste  materials 
of  the  body  are  removed,  it  becomes  loaded  with  them,  during  inflammatory 
disease,  owin^  to  the  increased  wast^  of  tissue.  When  the  blood  is  in  this 
state,  the  various  organs  of  breathing  are  unable  to  perform  their  respective 
functions  with  their  normal  facility,  and,  as  the  presence  of  inflammation  also 
impedes  the  function  of  a  part,  it  follows  that  we  should  in  these  diseases,  try 
to  maintain  the  purity  of  the  blood.  Hence,  we  allow  a  free  supply  of  fresn 
air  for  furnishing  oxygen  to  the  lungs  ;  we  apply  warm  fomentations  to  encourage 
excretion  from  the  skin ;  we  give,  to  a  moderate  extent,  diuretics,  each  as  nitre, 
and  sweet  spirits  of  nitre,  to  act  on  the  kidneys,  the  office  of  which  is  to 
remove  waste  material  from  the  blood;  we  allow  a  full  supply  of  pure 
drinking  water,  to  dilute  the  blood  mass;  and  give  laxative  food  to  act 
lightly  on  the  bowels ;  and^  if  necessary,  a  gentle  aperient.  In  cold  weather, 
clothing  will  be  necessary,  in  order  to  keep  up  the  temperatnre  of  the  surface 
of  tie  body ;  but  it  should  be  porous,  so  as  not  to  check  evaporation  from  the 
skin. 

We  should  keep  up  the  strength  b^  suitable  food,  and  slight  stimulants 
judiciouslv  given.  We  may  give  occasionally  diloral  hydrate,  chlorodyne,  or 
extract  of  Indian  hemp,  to  soothe  pain. 

Every  means  should  be  taken  to  avoid  exciting  the  animal ;  for  excitement 
will  be  followed  by  an  increase  in  the  rate  of  the  beats  of  tiie  heart,  and  a 
consequent  strain  on  the  inflamed  organs.  As  heat  is  a  sedative  to  the  organs 
of  breathing,  the  animal  should  be  kept  in  a  warm,  though  thoroughly  well- 
ventilated  stall. 

PRACTICAL  TREATMENT.— The  great  secret  of  succesB  is  to 
take  the  case  in  time.  The  horse  should  be  kept  in  a  large,  com- 
fortable box,  well  ventilated,  but  entirely  free  from  draughts.  It 
is  most  important,  in  these  cases,  that  the  animal  should  be  at  once 
removed  from  a  stable  in  which  the  air  is  foul,  or  in  which  there 
in  not  a  free  supply  of  pure  air.     If  the  bowels  be  costive,  give  an 
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enema  of  warm  water;  and  if  there  is  much  depression,  which 
would  be  caused  by  the  accumulation  of  impurities  in  the  blood, 
administer  the  following  ball,  which  has  long  found  favour  among 
veterinary  surgeons : — 

Aloes 2  drachms. 

Tartar  einelic  ...  ...  ...  ...  1  drachm. 

Nitre 1        „ 

Linseed  meal,  enough  to  make  up  the  ball. 

Foment  the  sides  with  warm  water  for  a  couple  of  hours,  dry  the 
skin,  and,  in  order  to  prevent  the  part  becoming  chilled,  rub  in 
the  following  liniment:  — 

Soap  liniment  ...  ...  ...  ^  pint. 

Strong  liquid  ammonia  ...         ...         1    drachm. 

The  fomentation  may  be  arranged  by  soaking  a  blanket  in  hot 
water,  wringing  it  moderately  dry,  placing  it  over  the  back  and 
sides,  and  then  Covering  it  over  with  a  waterproof  sheet,  or  dry 
blanket.  Before  the  first  blanket  is  removed,  a  second  oae  should 
be  got  ready;  and  so  on.  The  water  should  not  be  so  hot  as  to 
inflame  the  skin;  for  a  soothing,  not  an  irritating,  effect  ought  to 
be  the  desired  object. 

After  the  fomentations  are  finished,  clothe  warmly,  so  that  the 
skin  may  act  freely.  Hand-rub  the  legs  well,  rub  in  some  of  the 
soap  liniment,  and  put  on  flannel  or  straw  bandages  to  reach  above 
the  knees  and  hocks. 

Give  the  animal  plenty  of  cold  water  to  drink,  and  keep  him 
quiet.  lict  the  food  consist  of  gruel,  bran  and  linseed  mashes, 
scalded  carrots,  and  green  grass  or  lucerne.  Give  an  ounce  of 
nitre  the  first  day  in  a  mash  or  in  the  water,  and  half  an  oiuice 
on  the  following  day;  stopping  it  when  the  urine  becomes  abun- 
dant.    Drenching  had  best  be  avoided,  as  it  distresses  the  horse. 

If  the  breathing  becomes  distressed  and  the  temperature  very 
high  (say,  105°  F.  or  over),  we  may  blister  the  hind  quarters,  or 
shoulders  and  fore-arms,  with  mustard,  or,  if  the  hair  is  long,  with 
equal  parts  of  camphor  liniment  and  soap  liniment;  or  with  oil 
of  turpentine  diluted  with  twice  the  amount  of  sweet  oil.  Next 
day  we  may  apply  camphorated  oil  or  sweet  oil  to  the  blistered 
parts  to  soothe  and  soften  them. 

If  the  pulse  indicates  high  arterial  tension  (p.  356),  we  may 
bleed  (p.  638)  to,  say,  the  extent  of  three  quarts.  Here,  we  should 
be  careful  to  note  any  change  which  may  occur  in  the  oharacter 
of  the  pulse. 

If  we  find  that  the  patient  does  well,  simply  by  being  carefully 
nursed,  we  should  adopt  no  other  treatment. 
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Wlien  the  pulse  loses  its  hard  character,  we  may  give,  instead 
of  the  nitre,  the  following  drench  three  or  four  times  a 
day: — 

Carbonate  of  ammonia  ...  ...  1  drachm. 

Extract  of  belladonna  ...  ...  1         y, 

Sulphnric   ether    or    sweet    spirits    of 

nitre...  ...  ..."  ...  ...  1  oz. 

Liquor  ammonii  acetatis         ...  ...  2    „ 

Water 1  pint. 

Or, 

Carbonate  of  ammonia  ...         ...         1  drachm. 

Nitre li       „ 

Water 1  pint. 

The  carbonate  of  ammonia  strengthens  the  action  of  the  heart, 
lowers  the  temperature  of  the  body,  and  by  its  alkalinity  tends  to 
preserve  the  fluidity  of  the  blood. 

If  symptoms  of  pleurisy  be  well  marked,  and  the  pain  be  very 
acute,  give — 

Chlorodyne      1^  ounce. 

Or,  Extract  of  Indian  hemp,  B.P.     ...         8    drachms. 
Linseed  oil       ...  ...  ...  ...  \  pint. 

It  is  generally  advisable  to  repeat  this  drench  if  the  symptoms 
of  pain  continue  to  be  urgent. 

If,  on  the  contrary,  the  symptoms  of  bronchitis  be  manifest,  give 
in  a  ball — 

Carbonate  of  ammonia  ...  ...         1    drachm. 

Camphor  ...  ...  ...  ...  1        „ 

Extract  of  belladonna  ...         ...         1       „ 

twice  a  day.  Steam  the  nostrils,  and  if  the  cough  be  hard,  blister 
the  throat  with  tincture  of  cantharides,  or  with  the  ordinary  fly 
ointment  (p.  602).  If  the  throat  be  sore,  no  ball  should  be  given, 
nor  the  carbonate  of  ammonia  in  any  form,  as  its  effects  on  the 
throat  are  very  irritating.  In  this  case,  a  drachm  each  of  bella- 
donna and  camphor  mixed  with  treacle  may  be  placed,  twice  a 
day,  between  the  horse's  teeth,  so  that  it  may  gradually  pass  down 
the  throat. 

I  must  caution  the  inexperienced  horse-owner  to  carefully  con- 
sider the  symptoms;  and,  if  he  is  not  quite  certain  what  is  the 
right  course  to  pursue  with  regard  to  the  internal  administration 
of  medicine,  I  would  strongly  advise  him  to  dispense  with  it,  and 
to  content  himself  with  following  the  general  directions  laid  down, 
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as  regards  fresh  air,  water,  fomentations,  warm  clothing,  laxative 
food,  and  nitre.  In  giving  this  advice  to  inexperienced  horse- 
owners,  I  am  of  course  assuming  that  they  are  unable  to  obtain  the 
aid  of  a  veterinary  surgeon,  who  is  the  only  person  competent  to 
intelligently  treat  such  serious  cases. 

If  there  be  great  diflSlculty  in  breathing,  which  will  occur  when 
laryngitis  (sore  throat,  p.  367)  is  present,  tracheotomy  may 
have  to  be  performed.  Although  this  is  a  very  simple  opera- 
tion ;  it  is  generally  advisable  to  defer  it  as  long  as  possible,  from 
the  danger  of  its  causing  the  horse  to  subsequently  "  make  a 
Doise,"  if  the  edges  of  the  divided  cartilage  happen  to  unite  in 
an  irregular  manner.  When  the  animal's  breathing  becomes 
laboured,  he  should  be  carefully  watched,  and  the  operation  per- 
formed the  moment  he  begins  "  to  fight  for  breath." 

If  diarrhoea  sets  in,  it  is  not  generally  advisable  to  check  it ;  as 
it  is  almofit  always  an  effort  of  nature  to  expel  wa»te  and  dele- 
terious matters  from  the  system. 

In  the  second  stage,  when  the  fever  has  passed  off,  com  should 
be  gradually  given,  with,  if  much  debility  exists,  a  couple  of  quarts 
of  beer  a  day,  or  skimmed  milk  and,  say,  a\dozen  raw  eggs.  Dis- 
continue the  nitre,  and  give  twice  a  day  in  a  pint  of  ale — 

Powdered  gentian  or  chiretta  ...         3    drachms. 

„        ginger         ... 2  „ 

Sweet  spirits  of  nitre  .. .         ...  ...         1^  oz. 

Or, 

Sulphate  of  quinine    ...         ...         ...  1^  drachm. 

Dilute  nitro-muriatic  acid       ...  ...         1^       „ 

Water 1    pint. 

If  the  cough  continues,  blister  the  throat  with  cantharides.  Niu'se 
the  horse,  and  attend  to  his  general  health. 

The  liver  is  frequently  implicated  in  an  attack  of  various  chest 
diseases,  as  will  be  indicated  by  the  yellow  coloiu:  of  the  gums  and 
lining  membrane  of  the  eyelids.  The  practitioner  should,  how- 
ever, neglect  such  secondary  symptoms,  and  attend  solely  to  the 
alleviation  of  the  original  disorder;  resting  assured,  that,  as  it 
subsides,  the  liver  symptoms  will  gradually  disappear. 

Chest  diseases  are  often  far  more  serious  than  they  appear  to 
be  at  first  glance.  Hence,  if  the  person  who  has  charge  of  the 
horse  suspects  that  there  is  anything  wrong  with  the  animal's 
organs  of  breathing,  he  should  use,  when  possible,  the  clinici^ 
thermometer  (p.  681) ;  for  there  is  always,  during  the  acute  stage 
of  these  attacks,  a  marked  rise  in  the  temperature  of  the  body, 
with  a  corresponding  degree  of  danger  to  the  aoiimal.     This  in* 


BOARD-SHIP  PNEUMONIA.  363 

9t rumen t  will  not  only  inform,  us  of  the  extent  of  the  danger ;  but 
will  also  give  us  timely  warning  of  an  attack  before  the  usual 
symptoms  become  apparent. 

Board-ship  Pneumonia. 

NATURE  AND  CAUSE.— This  form  of  pneumonia  is  un- 
doubtedly the  most  common  cause  of  death  among  horses  which 
are  carried  in  large  numbers  by  sea ;  but,  as  far  as  I  can  learn,  it 
never  appears  among  animals  on  land,  or  when  the  number  of 
horses  on  board  is  very  small,  as  in  the  case  when  they  are  taken 
in  portable  horse-boxes.  It  might  be  supposed  at  first  sight,  that 
the  disease  was  due  to  defective  ventilation ;  but  experience  shows 
us  that  when  it  breaks  out,  it  affects  not  only  horses  in  badly- 
ventilated  stalls,  but  also  those  which  are  in  places  where  the 
ventilation  is  of  the  freest  possible  kind,  as  for  instance,  in  stalls 
facing  large  openings  on  the  windward  side  of  the  ship.  This 
fact  strongly  suggests  the  conclusion  that  the  disease  in  question  is 
due  to  an  infection,  which  of  course  could  not  originate  on  board, 
but  must  have  been  carried  into  the  ship.  Some  veterinary  sur- 
geons have  suggested  to  me  that  it  is  due  to  stagnation  of  blood 
in  the  lungs,  owing  to  want  of  exercise,  but  if  that  supposition 
were  true,  the  appearance  of  the  disease  would  be  independent  of 
overcrowding,  which  is  not  the  case;  and  it  would  also  occur  on 
laikL,  when  horses  are  tied  up  for  a  long  time.  The  clinical  symp- 
toms and  the  history  of  the  cases  suggest  the  theory  that  the 
disease  is  a  form  of  conteigious  pleuro-pneumonia  (p.  466)  which 
has  been  aggravated  by  the  unsanitary  conditions  of  overcrowding. 

I  believe  that  I  am  correct  in  saying  that  this  board-ship  form 
of  pneumonia  is  generally  complicated  by  pleurisy.  I  have  seen 
it  break  out  among  horses  on  board  a  diip  bound  to  South  Africa, 
three  days  after  leaving  England. 

SYMPTOMS. — ^The  animal  is  depressed,  more  or  less  off  its 
food,  and  hangs  its  head.  The  eyes  are  generally  closed  to  a 
greater  or  less  extent,  and  are  sometimes  "  weeping.''  The 
mucous  membrane  of  the  eyes  is  of  an  intensely  red  coloiu*,  which 
becomes  darker  as  the  disease  progresses  If  pleurisy  also  exists, 
its  presence  will  be  indicated  by  the  heaving  of  the  flanks  and 
by  abdominal  breathing,  which  is  manifested  by  the  presence  of 
a  groove  on  the  lower  part  of  the  side  of  the  abdomen.  The 
appearance  of  this  groove  is  shown  in  Fig.  142  (p.  357),  which  is 
reproduced  from  a  photograph  I  took,  at  Port  Elizabeth,  of  a  lately- 
landed  horse  that  was  in  the  last  stage  of  board-ship  pleuro- 
pneumonia.    The  nostrils  are  greatly  dilated,  and  the  breathing, 
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which  is  always  hurried  in  such  cases,  often  attains  a  rate  of  over 
40  respirations  in  the  minute.  The  constant  noise  and  vibration 
on  board  a  steamer  in  movement  makes  it  very  difficult,  when 
pleurisy  is  present,  to  properly  observe  the  characteristic  sounds 
of  that  complication,  which  are  similar  to  those  of  ordinary 
pleurisy.  The  pulse  is  very  frequent;  often  over  70  in  the  minute. 
Although  the  appetite  is  more  or  less  in  abeyance,  the  patient 
will  sometimes  continue  to  nibble  his  hay  to  the  very  end,  and 
not  unusually  dies  with  some  hay  between  his  teeth.  As  a  rule, 
he  drinks  very  little  water,  apparently  on  account  of  the  hurried 
state  of  his  breathing.  The  disease  generally  runs  its  course  in 
about  six  days,  during  the  last  two  or  three  of  which  there  is  a 
watery  discharge  from  the  lungs  in  varied  quantities.  Sometimes 
this  discharge  merely  moistens  the  opening  of  the  nostrils  and 
the  muzzle;  but  on  other  occasions  the  animal  often  licks  it  off 
his  muzzle.  At  first  it  is  colourless,  but  Later  on  it  assumes  a 
rusty  red  tint,  which  indicates  that  putrefaction  is  present  in  the 
lungs.  This  discharge  is  accompanied  by  a  foetid  smell  from  the 
nostrils,  which  increases  in  intensity  according  to  the  extent  of 
the  putrefactive  condition  of  the  lungs.  Occasionally,  the  patient 
dies  suddenly,  but  death  as  a  rule  is  caused  by  exhaustion  and 
inability  to  get  a  sufficiency  of  air  into  the  lungs  to  sustain  life. 

RATE  OF  MORTALITY.— The  large  majority,  probably  over  80 
per  cent.,  of  horses  which  become  affected  by  this  disease,  die. 

POST-MORTEM  APPEARANCES.— Among  the  ordinary  signs 
of  pneumonia  and  pleurisy,  I  have  always  found  an  unusually  large 
quantity  of  serum  in  the  pleural  cavities.  Captain  J.  M.  Christy, 
M.R.C.V.S.,  tells  me  that  he  has  observed  a  marbled  condition  of 
the  lungs,  closely  resembling  that  of  contagious  pleuro-pneumonia 
in  cattle. 

TREATMENT.— The  only  treatment  which  I  have  found  at  all 
beneficial,  is  careful  nursing  and  change  of  air,  for  instance,  to 
a  deck  above  the  one  on  which  the  animal  became  affected,  or 
from  the  leaward  to  the  windward  side.  The  only  way  to  be  suc- 
cessful in  this  attempt,  is  to  begin  the  treatment  at  the  onset  of 
the  disease.  If  constipation  be  present,  back-raking,  an  enema  and 
a  dose  of  Epsom  salts  might  be  tried.  As  a  stimulant,  spirits  (a 
quarter  of  a  pint  of  whisky  in  a  pint  of  water)  or  carbonate  of 
ammonia  (2  drachms  in  a  ball)  will  often  be  useful. 

Congestion  of  the  Lungs 

is  usually  caused  by  over-exertion;  by  chill  after  prolonged,  hard 
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work;  and  by  defective  ventilation  in  the  stable.  The  fact  of  an 
animal  being  out  of  condition  greatly  increases  his  liability  to 
congestion  of  the  lungs  from  exertion.  The  distress  is  due  to  the 
lungs  having  become  gorged  with  more  blood  than  they  can  purify 
and  return  back  to  the  heart.  Death,  in  this  disease,  occurs  from 
sufTocation.  More  or  less  congestion  always  precedes  inflamma- 
tion of  the  lungs,  and  is,  then,  a  transitory  condition,  and  not  a 
distinct  disease  in  itself. 

Congestion  of  the  lungs  from  exertion  occurs  either  directly  or 
indirectly.  We  may  have  the  direct  form  when  a  gross  himter  has 
been  ridden  to  a  "  stand-still "  by  an  ignorant  or  brutal  rider. 
Not  unfrequently  hunters  exhibit  the  indirect  form  after  (say, 
a  couple  of  hours  or  more)  they  have  retiu^ied,  seemingly  all 
right,  to  their  stable.  Other  horses,  under  similar  conditions  of 
work,  are,  of  course,  as  apt  to  get  an  attack  as  hunters.  The  first 
symptom  of  the  indirect  form  usually  noticed  is  that  the  animal 
begins,  without  any  apparent  cause,  to  "  blow  " — ^that  is,  to  breathe 
quickly  with  distended  nostrils.  It  appears,  in  these  cases,  that 
the  sudden  cessation  of  active  exercise  causes  a  large  amount  of 
blood  to  leave  the  blood-vessels  of  the  limbs,  and,  consequently, 
produces  more  or  less  congestion  in  the  vessels  of  the  internal 
organs,  which  are  liable  to  injury  on  this  account  proportionately 
to  the  extent  they  have  been  weakened  by  continued  exertion  or 
other  causes.  It  is  evident  that  the  adoption  of  healthy  means  by 
which  the  rapidity  of  this  return  of  blood  can  be  checked,  will  act 
as  a  valuable  preventive  to  this  disease.  We  should  also  bear  in 
mind  that  the  more  the  system  has  been  depleted  of  water,  the 
less  able  will  the  blood  be  to  circulate  through  its  vessels.  Hence, 
the  liability  to  indirect  congestion  of  the  lungs  will  be  propor- 
tionate, chiefly,  to  the  unfitness  of  the  animal ;  the  duration  and 
severity  of  the  work;  the  length  of  time  the  animal  has  been 
deprived  of  water;  the  heated  condition  of  the  body  at  the  time 
when  the  animal  is  stabled;  the  chilling  influences  to  which  the 
surface  of  the  body  is  exposed  after  work,  in  or  out  of  the  stable ; 
and  want  of  ventilation  and  existence  of  draughts  in  the  stable. 
The  good  effect  of  a  drink  of  water  in  facilitating  the  circulation, 
especially  of  the  surface  of  the  body,  when  the  system  is  in  a 
heated  state  from  severe  exertion,  and  has  been  for  a  long  time 
deprived  of  water,  is  well  shown  in  our  own  cases,  under  similar 
circumstances,  by  the  relief  of  oppression  on  heart  and  lungs,  and 
by  the  skin  becoming  moist  from  perspiration.  Whether  our  drink 
be  tea,  coffee,  beer,  shandy-gaff,  or  whisky  and  soda,  the  chief 
benefit  will  be  derived  from  the  water  contained  in  it.  A  small 
amount  of  aloohol  will  act  as  a  stimulant  to  the  superficial  circula- 
tion.    Giving  a  hunter,  while  he  is  out,  a  small  drink  of  water 
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from  time  to  time,  as  may  be  convenient,  will  act  very  beneficially 
in  safegruarding  him  from  the  ill  eflfects  of  a  long  and  trying  day. 
During  his  journey  home,  the  pace  should  be  so  regulated  between 
walking  and  slow  trotting,  that  he  will  return  to  his  stable  per- 
fectly cool,  and  with  the  circulation  of  his  blood  thoroughly 
equalised  throughout  his  body.  If  this  cannot  be  done,  the  groom 
should  walk  him  about,  after  the  horse  has  come  back,  until  a 
similar  effect  has  been  obtained.  When  he  is  taken  into  his  stable, 
friction,  by  means  of  hand-rubbing  or  a  whisp,  should  be  freely 
applied  to  his  skin,  and  he  should  be  warmly  clothed,  warm 
bandages  being  put  on  if  necessary;  but  the  legs  should  not  be 
washed.  The  ventilation  should  be  perfect,  but  without  any 
draughts.  Indirect  congestion  of  the  lungs  is  most  common  among 
unfit  hunters  which  have  to  return  to  their  stables  by  rail,  as  is 
usually  the  case  with  those  animals  whose  owners  live  in  large 
towns  diuring  the  hunting  season. 

SYMPTOMS.— The  animal  uses  every  effort  to  breathe.  He 
stands  with  his  fore  legs  wide  apart,  his  head  stretched  out,  his 
nostrils  dilated,  and  he  breathes  with  great  rapidity;  while  his 
wild  look,  heaving  flaaiks,  bloodshot  eyes,  and  trembling  and  sweat- 
ing body  denote  the  utmost  distress.  His  legs  and  ears  are  cold. 
The  lining  membrane  of  his  eyelids  and  nostrils  is  of  a  more  or 
less  purple  colour,  on  account  of  its  vessels  being  filled  with  non- 
oxidised  blood,  which  the  lungs  have  been  unable  to  purify.  The 
veins  over  the  surface  of  the  body  appear  swollen.  It  often 
happens  that  some  of  the  congested  vessels  of  the  air  passages  give 
way,  and  there  is  bleeding  of  the  nose.  The  pulse  is  extremely 
weak,  though  frequent;  and  the  artery  feels  very  full.  After  a 
time,  the  animal  becomes  more  or  less  insensible,  from  the  action 
of  the  impure  blood  on  the  nerve  centres. 

"  Cases  of  pulmonary  congestion  occurring  in  connection  with 
other  diseases^  although  the  symptoms  exhibited  are  seemingly 
less  severe,  are  more  generally  fatal  than  when  appearing  as  the 
result  of  over-exertion  "  (Robertson). 

Congestion  of  the  lungs  is  frequently  followed  by  inflammation 
of  the  lungs. 

POST-MORTEM  APPEARANCES.— The  lungs  are  swollen,  dark- 
coloured  and  soft,  and  their  substance  is  easily  broken :  appear- 
ances which  might  lead  an  inexperienced  person  to  imagine  that 
these  organs  were  rotten,  and  that  the  disease  was  of  long  standing, 
when,  in  fact,  the  condition  may  have  become  developed  in  a  very 
short  time. 

TREATMENT. — ^If  the  disease  is  due  to  over-exertion  in  the 
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open  air,  the  rider  should  dismount,  slacken  the  girths,  take  the 
horse  under  some  shelter,  turn  him  head  to  wind,  cover  him 
over  with  any  clothing  procurable,  give  him  a  quarter  of  a  pint 
of  spirits  (such  as  whisky  or  brandy)  in  a  pint  of  water,  supply  him 
with  water  to  drink,  and  rub  him  briskly  over,  so  as  to  draw  the 
blood  to  the  surface  of  his  body  and  away  from  his  lungs.  The 
spirits  and  water  may  be  repeated  after  a  quarter  of  an  hour  or 
twenty  minutes.  Two  ounces  of  sweet  spirits  of  nitre,  or  an  ounce 
of  tincture  of  arnica,  may  be  used  instead  of  the  whisky  or  brandy. 
If  possible,  place  the  legs  in  warm  water,  and  use  warm  fomenta- 
tions to  the  sides.  If  the  nature  of  the  pulse  indicates  high 
arterial  pressure  (p.  356),  we  may  bleed.  Before  deciding  on 
bleeding,  we  should  however  remember  that  to  be  efficacious,  it 
must  be  performed  early,  and  that  it  is  safest  to  employ  it  only 
in  those  cases  of  congestion  of  the  lungs  which  are  brought  on  by 
violent  exertion. 

In  cases  of  indirect  congestion  of  the  lungs,  blister  as  directed  on 
p.  359,  and  use  other  means  of  relief  as  the  symptoms  may  indi- 
cate. The  same  may  be  said  of  cases  arising  from  causes  uncon- 
nected with  exertion. 

During  convalescence  give  laxative  food,  with  ^  oz.  of  nitre 
mixed  in  it  daily  for  about  a  week. 

Alcohol  in  small  and  repeated  doses  tends  to  relieve  congestion 
of  the  lungs  by  quickening  the  general  circulation,  and  also  by 
stimulating  the  action  of  the  skin.  In  large  doses,  it  is  extremely 
hurtful  in  this  disease;  as  it  would  then  diminish  the  number  of 
pulsations  of  the  heart,  as  well  as  the  rate  of  breathing.  Despite 
the  disrepute  into  which  arnica  has  fallen,  I  am  inclined  to  think 
that  when  given  internally,  it  is  useful  in  stimulating  the  horse's 
skin  to  act. 

Sore  Throat  (^Inflammation  of  the  Larynx  and  Pharynx), 

Sore  throat  usually  consists  in  inflammation  of  the  mucous 
membrane  which  lines  the  larynx  and  pharynx.  When  the  disease 
is  confined  to  the  former  part,  it  is  characterised  by  difficulty  in 
breathing;  when  to  the  latter,  by  difficulty  in  swallowing.  As 
simple  inflammation  of  the  pharynx  (pharyngitis)  is,  as  a  rule,  a 
mild  disease  which  does  not  require  any  special  treatment,  the 
fcdlowing  remarks  are  made  particularly  with  reference  to  the 
far  graver  one  of  laryngitis. 

SYMPTOMS. — ^The  discharge  of  phlegm  from  the  mucous  mem- 
brane of  the  larynx,  as  well  as  the  inflamed  condition  of  the  part, 
more  or  less  closes  up  that  passage,   and  occasions  distress  in 


368  DISEASES   OF  BREATHING. 

breathing,  "the  inspiration  being  particularly  prolonged,  and 
attended  by  a  peculiar  harsh  sound,  succeeded  by  a  short  expira- 
tory movement"  (Williams J.  This  sound  can  be  heard  on  apply- 
iDg  the  ear  to  the  part.  There  is  swelling  of  the  throat  under 
the  jaws,  and  tenderness  on  pressure  at  this  point.  There  is  a 
strong,  hoarse  cough,  the  strength  of  which  indicates  that  the 
expulsion  of  air  from  the  lungs  is  made  with  ease ;  and  the  fact  of 
the  horse  shaking  his  head  from  pain,  after  coughing,  shows  that 
its  performance  hurts  him  by  reason  of  the  air  passing  over  the 
inflamed  membrane.  The  cough  at  first  comes  on  in  paroxysms, 
which  are  readily  induced  by  excitement,  irritation,  or  movement. 
Breathing  hurried.  Lining  membrane  of  the  nostrils  and  eyelids 
red,  and  filled  with  blood.  Nose  poked  out.  Anxious  and  dis- 
tressed expression  of  face.  Eyes  prominent.  Considerable  diffi- 
culty in  swallowing;  food  and  water  being  often  returned  through 
the  nostrils.  Discharge  from  the  nose,  and  flow  of  tears  from 
the  eyes.  The  larynx  is  always  more  or  less  painful  to  the  touch. 
In  bad  cases,  cold  sweats  break  out  over  the  body.  "  The  pulse, 
which  may  at  first  be  hard  and  full,  soon  becomes  rapid  and  in- 
distinct, fulness  generally  remaining;  the  visible  mucous  mem- 
branes now  assume  a  livid  appearance  from  non-oxidation  of  blood ; 
prostration  of  strength  becomes  extreme;  the  animal  staggers, 
finally  falls,  and  dies  after  a  few  struggles  "  (Williams), 

Although  in  simple  pharyngitis  there  is  great  difficulty  in 
swallowing,  and  thick  saliva  is  continually  discharged  from  the 
mouth,  the  patient  suffers  but  little  from  constitutional  dis- 
turbance. 

PRINCIPLES  OF  TREATMENT.— Ill  this  disease,  the  vessels  that  lie 
underneath  the  mucous  memhrane  become  distended  with  blood,  which  pours 
out  a  portion  of  its  watery  fluid  into  the  substance  of  the  mucous  membrane, 
causing  it  to  become  soft  and  enlarged,  and  to  discharge  from  its  surface 
quantities  of  phlegm  (mucus).  These  three  conditions — congestion  of  the 
underlying  blood-vessels,  distension  of  the  mucous  membrane,  and  the 
presence  of  phlegm — cause  distress  in  breathing,  and  more  or  less  danger  of 
suffocation  by  reason  of  the  blocking  up  of  the  windpipe  at  this  part.  Henoe, 
the  rational  treatment  is:  (1)  to  relieve  the  congestion  of  the  blood-vessels; 
and  (2)  to  facilitate  the  expulsion  of  phlegm.  With  the  latter  object  in  view, 
we  cause  the  animal  to  inhale  steam,  either  plain,  or  from  wat^r  in  which 
oil  of  turpentine  or  eucalyptus  oil  has  been  mixed.  With  the  former,  we 
stimulate  the  skin  underneath  the  throat,  hand-rub  the  legs,  and  clothe 
warmly,  so  as  to  draw  the  blood  away  from  the  inflamed  part.  We  give 
belladonna  to  relieve  the  congestion  of  the  blood-vessels  fo  as  to  check  the 
escape,  into  the  tissues,  of  watery  fluid  from  the  blood.  We  prescribe  nitre 
in  order  to  stimulate  the  kidneys  to  remove  wa^te  matters  from  the  system 
along  with  the  urine,  and  to  maintain  the  fluidity  of  the  blood,  which  nitre 
and  cei  tain  other  salts  seem  to  have  the  power  of  doing,  so  as  to  facilitate 
the  pas.sage  of  the  blood  from  the  seat  of  inflammation.  And,  acting  accord- 
ing to  similar  principles,  we  supply  the  animal  with  green  meat  and  laxative 
food,  not  forgetting  to  support  his  vital  powers  after  the  virulence  of  the 
attack  has  somewhat  abated. 
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A  blister  may  also  act  well  by  drawing  away  blood  from  the  part,  and  by, 
later  on,  causing  the  breaking  up  and  absorption  of  any  deposits  which  may 
be  left  as  a  result  of  the  inflammation.  A  course  of  iodide  of  potassium  will 
tend  to  diminish  the  risk  of  roaiing  being  a  result  of  the  attack ;  for  this 
medicine  hastens  the  removal  of  ii^iammatory  deposits  which  might  press 
apon  those  nerves  of  the  larynx  that  become  atfected  in  roaring. 

PRACTICAL  TREATMENT.— Allow  the  horse  a  plentiful  supply 
of  fresh  air.  Clothe  warmly.  Hand-rub  the  legs,  and  rub  into 
them  the  following  stimulating  liniment  :  — 

iSoap  liniment  ...         ...  ...  ^  pint. 

IStrong  liquid  ammonia  ...         ...         1    drachm. 

and  apply  flannel  or  straw  bandages. 

Make  the  horse  inhale  steam  from  boiling  water,  which  may  be 
mixed  with  turpentine,  provided  that  it  does  not  distress  him. 
Foment  the  throat,  and,  after  that  is  done,  apply  the  above  liniment. 
If  the  case  be  at  all  serious,  blister  the  throat  with  tincture  of 
caDtharides.  Give  a  drachm  of  the  extract  of  belladonna  twice  a 
day;  place  it  between  the  horse's  teeth,  instead  of  giving  it  as 
a  ball,  which  would  irritate  the  throat;  or  give  the  electuary  of 
belladonna  and  camphor  as  prescribed  on  p.  370;  and  give  ^  oz. 
nitre  daily,  dissolved  in  the  water  or  mixed  in  the  food.  Allow 
gruel,  linseed  tea,  and  linseed  and  barn  mashes,  and  substitute 
freshly-cut  grass  for  hay.  When  the  attack  has  subsided,  the 
horse's  strength  can  be  kept  up  by  gruel,  and  milk  with  eggs 
beaten  up  in  it.  Drenches  and  balls  should  not  be  used,  as  they 
would  irritate  the  throat. 

After  an  attack,  it  is  perhaps  the  safest  plan  to  blister  the  skin 
with  biniodide  of  mercury  ointment  (I  to  8  of  lard),  under  the 
seat  of  the  disease,  three  or  four  times  in  succession,  and  to  put 
the  horse  on  a  course  of  iodide  of  potassium — ^two  drachms  twice 
a  day  in  the  water— for  a  fortnight  or  three  weeks. 

In  severe  cases,  tracheotomy  is  often  the  only  means  of  saving 
the  patient's  lifa 

Aoute  Nasal  Catarrh  {Coldm  the  Head) 

is  inflammation  of  the  mucous  membrane  which  lines  the  nostrils 
and  air  passages  of  the  head.  It  is  generally  caused  by  exposure 
to  cold  and  wet,  aided  by  change  of  temperature.  It  appears  to  be 
capable  of  being  propagated  by  infection. 

SYMPTOMS. — Catarrh  is  often  ushered  in  by  sneezing.  At  first 
the  mucous  membrane  which  lines  the  nostrils  and  eyelids  is  red 
and  dry.  This  condition  is  soon  followed  by  a  watery  discharge 
from  these  parts.     In  a  few  days  the  discharge  becomes  yellow, 
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thick,  and  copious,  especially  from  the  nostrils,  like  what  we  our- 
selves experience  in  the  later  stages  of  a  cold  in  the  head.  There 
is  more  or  less  fever,  dulness,  and  a  roughness  of  coat,  with  or 
without  shivering  fits.  Cough  is  usually  present,  and  may  con- 
tinue for  some  time  after  the  other  symptoms  have  subsided. 
Catarrh,  generally,  runs  its  course  in  about  a  fortnight,  although 
it  may  induce  a  prolonged  state  of  bad  heakh  in  the  animal. 

TllEATMENT. — ^Put  the  horse  on  bran  and  linseed  mashes,  and 
give  freshly-cut  grass  or  lucerne.  Allow  a  constant  supply  of  drink- 
ing water,  and  give  in  it  three-quarters  of  an  ounce  of  nitre  daily. 
Have  the  stable  well  ventilated,  though,  free  from  draughts;  and 
keep  the  animal  comfortably  clothed.  Make  him,  from  time  to  time, 
inhale  steam,  either  plain  or  mixed  with  turpentine,  ia  order  to 
facilitate  the  discharge  from  the  nostrils.  If  the  cough  is  trouble- 
some and  the  breathing  difficult,  blister  the  throat  with  tincture  of 
cantharides.  If  a  milder  effect  be  required,  stimulate  the  part  with 
equal  parts  of  ammonia,  turpentine  and  oil.  Two  drachms  of  cam- 
phor and  a  drachm  of  belladonna,  made  up  into  a  soft  mass  with  a 
little  linseed  meal  and  treacle,  may  be  given  every  day ;  a  little  at  a 
time  being  placed  between  the  animal's  back  teeth,  for  him  to 
gradually  swallow.  If  the  bowels  be  constipated,  administer  an 
enema  of  warm  water,  and  give,  for  a  day  or  two,  about  a  pint  of 
linseed  oil  mixed  up  in,  and  divided  between  his  mashes. 

If,  subsequently,  there  be  great  debility,  the  horse  may  have 
a  couple  of  quarts  of  beer  a  day,  and  a  drachm  of  sulphate  of  iron 
mixed,  daily,  in  his  food. 

Cough 

is  a  symptom  of  various  diseases,  which,  instead  of  the  cough, 
should  be  specially  treated. 

I  have  alluded,  imder  the  respective  headings,  to  the  chief  kinds 
of  coughs  that  are,  respectively,  characteristic  of  certain  complaints, 
such  as  bronchitis,  sore  throat,  pleurisy,  broken  wind,  and  roaring; 
so  need  here  discuss  only  the  condition  which  is  popularly  called 
"  cough,"  on  account  of  its  exciting  cause  not  being  usually  apparent 
to  persons  uninstnicted  in  veterinary  medicine.  These  coughs  may 
be  roughly  divided  as  follows  :  — 

1.  TEETHING  COUGH.— Though  teething  is  generally  alleged 
to  be  a  common  cause  of  cough,  I  have  never  met  with  any  practical 
proof  of  this  statement,  and  consequently  can  speak  only  from  hear- 
say. This  cough  is  said  to  be  due  to  irritation  caused  by  teething, 
independently  of  chill,  and  that  it  can  be  distinguished  by  the 
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fact  that  it  ia  more  violent  in  the  morning  than  during  other  por- 
tions of  the  day,  and  by  its  being  continuous.  It  is  described  as 
being  of  a  "  dry"  character.  Knowledge  of  the  animars  age,  and 
examination  of  his  mouth,  to  see  if  his  gums  are  in  an  inflamed 
condition,  may  aid  us  in  determining  its  nature.  Four-year  olds 
are  said  to  be  often  affected  in  this  maniito&r.  The  treatment  should 
consist  in  giving  the  horse  soft  food  for  a  few  days  with  half  a 
pint  of  linseed  oil  mixed  in  it  every  day.  Half  an  ounce  of  nitre 
may  be  dissolved  in  the  drinking  water  dally. 

2.  COUGH  DUE  TO  CHILL.— I  am  inclined  to  regard  the  condi- 
tion shown  by  this  cough  as  a  mild  form  of  laryngitis.  Some  horses, 
from  a  naturally  irritable  state  of  their  air-passages,  are  very  apt 
to  develop  a  cough  on  trifling  provocation.  Although  serious  chest 
affections  are  often  passed  over  as  "merely  oougb^"  we  should  re- 
member that  cough  can  be  caused  by  an  irritable  condition  of  the 
air-passages,  without  the  occurrence  of  actual,  or,  at  least,  marked 
inflammation.  The  treatment,  in  such  cases,  should  consist  in 
warm  clothing,  avoidance  of  cold  and  wet,  and  feeding  on  green 
meat,  and  on  bran  and  linseed  mashes,  with  half  an  oimce  of 
nitre  daily  in  the  water  for  a  few  days.  No  corn  should  be 
given.  In  India,  four  or  five  pounds  of  young  bamboo  leaves 
may  be  supplied  daily  with  advantage.  If  these  simple  remedies 
be  not  effectual,  give,  morning  and  evening,  the  camphor  and 
belladonna  electuary  (p.  370) ;  and  stimulate  the  throat  with  equal 
parts  of  ammonia,  turpentine,  and  oil.  As  cough  often  appears 
to  be  infectious,  the  animal  should  be  removed  away  from  his 
fellows,   especially  if  they  are  valuable. 

Racehorses  are  sometimes  liable  to  get  coughs,  if,  after  exercise, 
the  hollow  space  between  the  blanches  of  the  lower  jaw  be  not 
promptly  and  carefully  dried.  The  practice  of  making  horses  wear 
"  night  caps  "  (short  hoods)  tends,  I  think,  to  render  them  liable 
to  coughs. 

3.  SYMPATHETIC  COUGHS  are  generally  caused  by  indigestion 
or  worms,  for  which  the  animal  should  be  specially  treated. 

4.  CHRONIC  COUGH  often  appears  as  a  result  of  sore  throat, 
influenza,  or  acute  bronchitis,  or  as  an  accompaniment  of  chronic 
bronchitis,  which,  excepting  the  cough,  and  perhaps  a  slight  run- 
ning from  the  nose,  may  present  no  other  symptoms  of  ill-health 
to  the  casual  observer.  This  cough  is  hard,  dry,  ringing,  and 
somewhat  distressing.  It  is  easily  excited  by  exercise.  A  horse 
which  suffers  from  chronic  bronchitis  is  always  more  or  less  "  short- 
winded." 

24* 
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TREATMENT. — Give  green  food,  and  bran  and  linseed  mashee. 
Carrots  **  are  beneficial  in  all  ohronic  oases  of  the  organs  connected 
with  breathing,  and  have  a  marked  influence  upon  chronic  cough 
and  broken  wind"  (Stewart's  "Stable  Economy ").  Blister  the 
throat  with  biniodide  of  mercury,  and  if  the  camphor  and  bella- 
donna electuary  (p.  370)  doee  not  give  relief,  try  a  course  of  iodide 
of  potassium  as  recommended  for  sore  throat  (p.  369).  Referring 
to  arsenic,  Finlay  Dun  remarks  :  "  I  find  it  useful  amongst  horses  in 
relieving  chronic  irritable  oough,  especially  when  remaining  after 
attacks  of  influenza  and  so-re  throat.  In  such  oases,  with  an  ounce 
of  Fowler's  solution  (liquor  arsenicalis)  is  advantageously  imited  an 
ounce  of  potassium  chlorate,  and  a  drachm  of  belladonna  extract, 
made  into  a  draught  with  water  or  gruel." 

As  an  "  all-round "  cough  mixture,  we  may  give  three  or  four 
times  a  day  the  following  drench :  — 

Chlorodyiie 2    drachms. 

Dilute  hydrocyanic  acid        ...  ...  ^       „ 

Water  ...  ^  pint. 

LEOAL  ASPECT  OF  COUGH.— As  a  "cough"  invariably 
diminishes  the  natural  usefulness  of  a  horse  at  the  time,  it  must 
in  all  cases  be  regarded  as  an  unsoundness  (Goates  v,  Stephens, 
Moody  &  Robinson's  Reports,  vol.  2,  p.  158).  It  is  also  liable 
to  be  followed  by  permanent  impairment  of  the  animal's 
"  wind."  A  cough  is  not  a  disease  in  itself,  but  is  a  symptom 
of  the  existence  of  some  irritation  to  the  air-passages,  or  to  the  nerves 
which  supply  them.  If  the  irritation  is  of  such  a  temporary  character, 
as  to  be  entirely  removed  then  and  there  by  the  act  of  coughing,  as  for 
instance,  in  the  case  of  a  particle  of  dust  going  "  the  wrong  wa}',"  this 
act  of  coughing  should  be  regarded  as  the  performance  of  a  natural 
function,  and  not  as  an  unsoundness.  Rut  if  the  irritation  remains  to 
an  extent  sufficient  to  cause  the  animal  to  cough  more  or  less  continu- 
ously, such  a  horse  would  be  unsound ;  the  persistence  of  the  irrita- 
tion being  the  cause  of  the  unsoundness.  Although  the  irritation,  as 
in  teething,  may  be  a  symptom  of  a  healthy  and  natural  process,  it  is 
not  the  less,  on  that  account,  detrimental  to  the  animal's  usefulness. 

Bleeding  from  the  Nose. 

The  only  form  of  bleeding  from  the  nose  which  I  shall  here  con- 
sider is  that  which  occurs  suddenly  during  work  in  the  otherwise 
healthy  horse.  It  is  generally  induced  by  the  severe  exertion  of 
fralloping,  and  may  be  copious  or  may  consist  only  of  a  few  drops. 
If  it  is  not  frothy,  we  may  conclude  that  it  does  not  proceed  from 
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the  lungs.  It  may  be  caused  by  fulness  of  blood  to  the  head, 
or  by  a  diseased  or  weak  condition  of  the  blood-vessels  of 
the  mucous  membrane  of  the  air-passages  of  the  head,  as,  for 
instance,  in  the  case  of  a  nsevus  (p.  162)  of  that  surface.  Horses 
appear  to  be  more  liable  to  this  accident  when  they  are  pulling 
hard,  than  when  they  are  allowed  to  go  freely.  The  only  treatment 
which  I  can  advise,  and  which  I  have  8ucce«sfully  employed  in  two 
or  three  cases,  is  the  injection  up  the  nostril,  of  water  of  a  tem- 
perature of  about  120^  to  125^  F.  (p.  65).  I  can  suggest  no 
preventive.  The  advisability  of  putting  the  animal  on  laxative 
food,  and  gradually  bringing  him  on  to  work  again  is  self-evident. 

Nasal  Gleet  (Ozrena), 

DEFINITION. — A  chronic  and  stinking  discharge  from  the  nose, 
due  to  looal  causes.  It  is  a  symptom  of  disease.  If  we  use  the 
term  "  ozaena "  (from  d^rtf  a  bad  smell)  as  a  synonym  for  nasal 
gleet,  we  must  regard  a  foul  odour  as  a  necessary  condition  of  the 
discharge.  We  cannot  put  under  this  heading  a^y  somewhat 
similar  discharge  arising  from  a  general  disease,  as,  for  instance, 
glanders. 

In  the  discharge  of  ozena,  there  has  been  found  two  kinds  of  bacteria, 
namely,  the  bctcmus  frntidus  o^ana  of  Hajek,  and  the  haciUiM  fmaragdmus 
feetidwB  of  Reiman,  both  of  Tvhieh  produce  a  very  offensive  smell.  The  qnes- 
tion  whether  or  not  these  orgaDisms  cause  the  disease  has  not  yet  been 
aaowered. 

ANATOMY. — Under  ordinary  conditions,  a  horse  breathes  through  his 
nostrils,  which  are  separated  from  each  other  by  a  cartilaginous  partition. 
In  order  to  sive  a  large  surface  for  the  attachment  of  muscles  without  greatly 
adding  to  the  weight,  some  of  the  bones  of  the  horse's  face  are  hollowed 
out,  so  as  to  form,  on  each  side,  five  cavities  (or  sinuses) ;  the  three  principal, 
which  are  the  only  ones  that  need  our  attention  here,  being:  the  frontal, 
the  superior  maxillary,  and  the  inferior  maxillary  sinus.  The  sinuses  on  one  side 
are  divided  from  those  on  the  other  ^ide  by  a  bony  partition  which  runs  down 
the  centre  of  the  face  from  a  little  above  the  level  of  the  eyes,  and  which  may 
be  regarded  as  a  continuation  of  the  partition  between  the  two  nostrils.  There 
is  a  common  passage  by  which  all  the  sinuses  open  into  the  nore ;  and  there 
is  a  passage  between  the  frontal  sinus  and  the  superior  maxillary  sinus. 
Under  ordinary  circumstances,  the  inferior  maxillary  sinus  does  not  com- 
municate with  any  of  the  other  sinu? es.  The  sinuses  of  the  head  are  "  blind  " 
cavities,  through  which,  practically  speaking,  there  is  no  passage  of  air. 
The  volume  of  air,  however,  appears  to  be  changed  by  a  flight  alteration  of 
tension  during  breathing. 

The  frontal  sinus,  on  each  side,  lies  underneath  the  bone  of  the  forehead, 
between  the  eye  and  the  middle  line  of  the  face.  It  extend.s  about  three 
inches  above  and  about  the  same  distance  below  a  line  joining  the  centres  of 
the  two  eyes  and  drawn  across  the  forehead. 

The  superior  maxillary  sinus,  which  is  the  largest,  extends  below  the  eye, 
supposing  the  head  to  be  held  in  a  vertical  position. 

The  inferior  maxillary  sinus  is  usually  .separated  by  a  bony  partition  from 
the  superior  maxillary  sinus,  below  which  it  extends  not  lower  down  than  the 
end  of  the  zygomatic  ridge. 
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NATURE  AND  SYMPTOMS.— As  explained  by  Hamilton,  the 
commonest  cause  of  ozsena  is  a  nasal  catarrh  in  which  the  discharge 
has  a  tendency  to  dry  in  the  air-passages  of  the  head  in  the  form 
of  hard  crusts,  which  emit  the  characteristic  odour.  In  the  large 
majority  of  cases,  the  discharge  comes  from  only  one  nostril ;  that, 
usually,  being,  for  reasons  unknown  to  me,  the  left  one.  As  re- 
gards treatment,  it  i«  important  to  recognise  the  fact  that  the  dis- 
eased condition  of  which  nasal  gleet  is  a  symptom,  may  be  confined 
to  the  mucous  membrane  which  lines  the  air-passages  of  the  head, 
or  may  also  extend  to  that  of  the  sinuses.  The  discharge,  under 
ordinary  circumstances,  will  at  first  resemble  tha*  of  acute  nasal 
catarrh  (p.  369),  at  which  stage  we  cannot  apply  to  it  the  name 
of  nasal  gleet.  In  time,  the  inflammation  will  lead  to  ulceration 
of  the  invaded  mucous  membrane,  with  the  formation  of  pus,  which 
may  more  or  less  block  up  the  passages  that  drain  the  sinuses  into 
the  nose ;  thus  causing  irregularity  in  the  amount  of  the  discharge. 
As  pus  dissolves  the  tissues  with  which  it  comes  in  contact  (p.  15), 
its  retention  in  the  sinuses  will  be  followed  by  more  cr  less  de- 
struction of  their  walls.  Hence  it  may  happen  that  the  bones  which 
cover  an  abscess  thus  formed  in  a  sinus  of  the  head,  may  become 
eaten  away,  and  the  affected  part  of  the  face  altered  in  appearance 
from  the  bulging  out  of  the  abscess.  The  products  from  this  dis- 
eased action,  especially  when  bone  is  implicated  and  when  the  dis- 
charge has  been  retained  for  some  time,  will  have  a  foetid  smell. 
The  gleet  may  be  more  or  less  mixed  with  blood.  The  pus  may 
become  dried  and  caked  in  the  sinuses. 

As  the  discharge  of  glanders  often  resembles  that  of  nasal  gleet, 
it  is  always  well,  in  all  cases  of  chronic  discharge  from  the  nose, 
to  satisfy  ourselves  of  the  absence  or  presence  of  the  former  disease, 
by  means  of  mallein  (p.  614). 

In  the  history  of  a  supposed  cold  in  the  head  which  degenerates 
into  nasal  gleet,  we  may  observe  that  there  is  a  watery  discharge 
from  the  nose  and  perhaps  a  flow  of  tears  from  the  eyes.  As  time 
goes  on,  the  discharge  from  the  nose  assumes  a  pale  straw  colour, 
decreases  in  amount,  and  increases  in  consistency,  until  it  becomes 
more  or  less  like  pus.  Or  the  discharge  may  appear  as  if  it  were 
a  mixture  of  two  fluids;  the  one  watery,  the  other  made  up  of 
dlhris  and  particles  of  pus,  whic^h  block  up  the  passages  into  the 
sinuses  from  time  to  time,  and  are  again  blown  out,  often  with 
some  force,  when  the  animal  coughs,  snorts,  or  breathes  hurriedly 
from  severe  exertion.  In  purchasing  a  horse  with  an  alleged  cold 
in  the  head,  it  is  most  important  to  find  out  whether  the  affection 
is  merely  temporary,  or  whether  it  is  nasal  gleet.  Here,  a  special 
warranty  is  the  best  protection;  for,  under  ordinary  circum- 
stances,   the   examining  veterinary  surgeon   will  not  be  able   to 
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gallop  or  otherwise  severely  try  the  animars  wind.  Even  if  he 
does  so,  he  cannot  get  heyond  the  fact  that  the  horse  is  unsound 
in  its  organs  of  breathing ;  temporarily  or  permanently  he  cajinot 
say,  unless  roaring  (p.  380)  is  present.  An  examination  of  the 
state  of  the  glands  between  the  angles  of  the  lower  jaw,  will  not 
help  him  much,  because  they  may  be  more  swollen  in  ordinary  cold 
in  the  kead  than  in  nasal  gleet.  As  a  great  rule,  however,  the  dis- 
charge of  the  former  issues  from  both  nostrils,  although  it  may 
come  more  from  one  than  the  other ;  but  that  of  the  latter  is  almost 
always  confined  to  one,  namely,  the  left,  as  I  have  already  ob- 
served. In  catarrh,  the  discbarge  is  rarely  oflfensive  in  odour,  and 
the  eyes,  which  are  not  necessarily  implicated  in  nasal  gleet,  are 
generally  more  or  less  inflamed.  In  the  former  disease,  the  mucous 
membrane  of  the  nostrils  will  be  red ;  but  in  the  latter,  it  will  often 
be  of  a  leaden  or  yellowish  hue  indicative  of  general  weakness. 

« 
Havine  satisfied  ourselves  that  glanders  is  not  present,  we  should  search  for 
pus  in  the  sinuses  (beginning  with  the  superior  maxillary  sinus  as  the  most 
likely  one)  by  boring  into  them  with  an  ordinary  gimlet,  on  withdrawing 
which,  if  pus  be  present,  some  of  it  will  be  found  in  uie  groove  of  the  instru- 
ment. In  case  of  doubt,  this  operation  should  not  be  neglected ;  for  it  is 
generally  conclusive  and  is  easy  to  perform.  Before  exploring  with  the  gimlet. 
we  might  test  for  the  presence  of  pus  by  tapping  the  part  from  the  outside 
with  the  finger.  If  it  emits  an  abnormally  dull  sound — a  fact  which  we  may 
test  by  repeating  the  percussion  on  the  other  side — we  shall  have  reason  to 
think  that  our  suspicions  are  confirmed.  This  method,  however,  does  not 
always  give  reliable  results. 

CAUSES. — ^Although  the  causes  of  many  cases  of  nasal  gleet  are 
obscure,  I  think  we  may  number  among  them  :  injury  to  the  bones 
of  the  face,  as  might  occur  from  a  blow  or  fall ;  cold  in  the  head ; 
and  diseased  teeth.     With  respect  to  cold  in  the  head,  we  can 
easily  see  that  if  the  inflammation  of  the  mucous  membrane  of  the 
air-passages  of  the  head,  extends  to  that  of  the  sinuses;   the  dis- 
eased discharge  may  be  retained  in  these  cavities,  owing  to  the 
small  size  of  the  passages  which  drain  them  into  the  nose,  in  which 
case,  a  collection  of  pus  would  be  the  probable  consequence.     As 
regards  diseased  teeth,  we  should  bear  in  mind  that  the  fangs 
of  the  fourth,  fifth,  and  sixth  molars  penetrate  into  the  superior 
maxillary  sinus;  and,  consequently,  disease  in  them  might,  not 
»  unlikely,  set  up  inflammation  in  the  mucous  membrane  of  that 
sinus.       Also,  the  fourth  molar  is  more  liable  to  decay  than  any 
of  the  others,    dt  is  thought  by  some  authorities  that  the  en- 
trance of  foreign  bodies,  such  as  particles  of  food,  into  the  sinuses, 
may  give  rise  to  nasal   gleet.     Against   this   supposition,   Colin 
tells  us,  in  his  "  Physiologic  Comparee,"  that  experiments  on  the 
living  animal  prove  that  the  tension  of  the  air  in  the  sinuses 
of  the   head  is  increased  during  expiration,   and   is  diminished 
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during  inspiration.  Consequently  the  borse  has  no  tendency  to 
draw  into  these  sinuses  any  paj^icles  which  may  be  contained 
in  the  air  that  he  takes  into  his  lungs.  Macqueen  has 
demonstmted  the  imposaibility  of  introducing  powdered  material 
into  the  sinuses  by  blowing  it  up  the  nostrils  even  with  considerable 
force.  He  also  found  that  the  sinuses  of  the  heads  of  two  ooal-pit 
ponies  which  had  worked  for  years  in  an  atmosphere  more  or  less 
charged  with  mineral  dust,  were,  after  the  animals  bad  been  killed, 
free  from  the  slightest  trace  of  ooal  dust.  These  experiments,  be- 
sides proving  thajt  it  is  highly  improbable  that  nasal  gleet  can  be 
caused  by  the  entrance  into  the  aipuses  of  irritating  particles  from 
without,  show  the  futility  of  trying  to  relieve  nasal  gleet  which 
proceeds  from  the  sinuses,  by  blowing  or  injecting  medicinal  agents 
up  the  nostrils. 

Old  age  appears  to  be  a  predispoaing  cause  of  nasal  gleet,  which 
hardly  ever  affects  young  horses,  except  from  injury. 

Formerly,  reported  oasee  of  naaal  gleet  were  far  more  common 
than  at  present,  because,  apparently  in  those  times,  glanders  was 
much  more  frequent  and  much  less  understood  than  it  is  now.  ' 
Consequently,  many  cases  which  should  have  been  put  down  as 
glanders,  were  regarded  as  those  of  nasal  gleet. 

TREATMENT. — Our  treatment  should  be  varied  according  as 
the  inflammation  is  confined  to  the  nose,  or  has  extended  to  one  or 
more  of  the  sinuses.  In  the  formw  case,  we  may  use,  say,  twice 
a  day,  injections  up  the  diseased  nostril,  or  nostrils,  of  some  suitable 
astringent,  as  J^  oz.  sulphate  of  zinc,  1  oz.  oreolin,  or  20  grains 
of  chinosol  (p.  67)  to  the  pint  of  tepid  (say,  98°  F.)  water.  Or 
perhaps,  better  still,  we  may  blow  into  the  nostrils  burnt  alum  by 
means  of  an  insufflator,  which  is  an  instrument  made  for  the  pur- 
pose of  blowing  medicines  in  the  form  of  fine  powder,  into  parts 
they  could  not  otherwise  rea^h.  It  sometimes  happens  that  the 
horse  will  violently  resist  his  nostrils  being  blown  into  or  injected, 
in  which  case,  we  may  be  obliged  to  put  on  a  twitch,  blindfold  him, 
and  tie  up  a  fore  leg.  If  pus  be  in  the  sinuses,  we  should  trephine, 
and  syringe  out  the  cavities,  say,  twice  a  day,  with  one  of  the 
solutions  just  mentioned;  having,  in  the  first  instance,  copiously 
syringed  them  out  with  tepid  water.  We  may  also  have  to 
break  up  dried  collections  of  pus  in  the  sinuses  with  some  con- 
venient instrument,  such  as  a  whalebone  probe.  If  the  partition 
dividing  the  inferior  from  the  superior  maxillary  sinus  has  not 
been  opened  by  the  operation  of  boring  a  hole  through  the  cheek 
bone,  it  should  be  subsequently  broken  through,  so  as  to  secure 
efficient  drainage.  If  the  passage  between  the  inferior  maxillary 
sinus  and  the  nose  be  blocked  up,  we  may,  if  necessary,  bore,  into 
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the  inferior  maxillary  sinue,  another  hole,  lower  down  on  the  cheek 
and  clear  the  passage  by  means  of  syringing  and  the  use  of  a  probe. 
To  keep  the  holes  in  the  bone  from  closing  up,  we  may  fit  into 
them  respectively,  aftfer  syringing  the  cavities  o\it,  champagne 
corks ;  those  used  for  the  holes  in  either  of  the  maxillary  sinuses, 
having  a  passage  bored  down  their  centre  with  a  rat-tailed  file,  for 
purposes  of  drainage.  When  we  find  that  the  secretion  of  the 
mucous  membrane  is  healthy,  which  under  ordinary  circumstances 
it  will  be  in  a  fortnight  or  three  weeks,  we  should  take  out  the  corks 
and  allow  the  wounds  to  heal  up.  If  we  find  that  the  cause  of  the 
nasal  gleet  is  the  presence  of  the  diseased  fang  of  a  tooth  which 
projects  into  one  of  the  maxillary  sinuses,  we  should  remove  the 
offending  tooth,  which  is  an  operation  I  need  not  describe  here.  It 
is  well  to  feed  the  patient  off  the  ground,  for  the  lower  the  head 
is  held,  the  more  ^cient  will  be  the  drainage.  Probably,  much 
of  the  good  obtained  in  this  disease  from  turning  the  horse  out 
to  grass,  is  due  to  the  head  being  kept  longer  in  a  dependent  posi-^ 
tion  than  if  the  animal  was  in  the  stable. 

Broken  Wind  {Emphysema  of  the  Lungs). 

The  term  "  broken  wind  "  denotes  a  chronic  condition  of  difficulty 
of  breathing  in  which  the  act  of  expiration  is  always  longer  than 
that  of  inspiration. 

The  difficulty  of  breathing  in  broken  wind  is  almost  always  due  to 
emphysema  of  the  lunf^,  which  consists  of  a  dilated  condition  of  the  lungR, 
owing  to  an  excess  of  air  in  the  air-cells  or  in  the  cellular  tissue  that  sur- 
rounds the  lobules  (p.  351).  This  continued  dilatation  prevents  the  lungs 
from  becoming  exhausted  of  air,  at  the  end  of  the  act  of  expiration,  to  their 
full  extent,  which  canses  the  amount  of  air  taken  in  to  be  less  than  it  wonld 
be,  were  the  lungs  capable  of  being  properly  emptied.  In  any  case,  a  certain 
amount  (residual  air)  always  remains  in  the  lungs.  When  the  distension 
occurs  in  the  air-cells — in  which  case,  by  the  breaking  down  of  their  walls, 
the  cells  of  the  affected  lobule  tend  to  run  into  each  other — the  chief  cause 
seems  to  be  violent  expiratory  eflForts  made  in  the  act  of  coughing.  In  the 
case,  however,  of  distension  existing  in  the  connective  tissue  (inter-lobular 
emphysema),  the  entrance  of  air  appears  to  occur  during  inspiration;  the 
primary  cause  being,  probably,  some  slow  and  long-continued  degenerative 
change  in  the  lung  tissue.  As  a  full  condition  of  the  stomach  and  intestbes 
greatly  interferes  with  the  action  of  the  lungs,  it  is  not  surprising  that  violent 
work,  when  the  animal  is  "blown  out"  with  food,  and  especially  when  his 
"  condition  '*  is  not  good,  should  be  followed  by  emphysema  of  the  lungs. 

Owing,  probably,  to  improved  stable  management,  broken  wind 
is  now  a  rare  disease. 

SYMPTOMS. — ^When  breathing,  while  the  animal  is  at  rest,  air 
is  taken  into  the  lungs  in  a  more  or  less  normal  manner,  but  is 
expelled  from  them  by  two  distinct  eflForts,  the  muscles  of  the 
abdomen  forcibly  aiding  the  completion  of  the  act  of  expiration, 
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as  18  made  apparent  by  the  heaving  of  the  flanks ;  the  ribs  being 
comparatively  little  used  for  breathing  hj  a  broken-winded  horse. 
We  may  note  that,  wlien  a  healthy  animal  is  at  rest,  there  is  only 
one  effort  made  in  expelling  air  from  the  lungs;  for  tranquil  and 
natural  expiration  is  a  passive  aot  of  elastic  recoil.  From  exercise, 
the  diiRculty  of  breathing  increa43es  out  of  all  proportion  to  the 
amount  and  nature  of  the  work,  and  the  duration  of  the  act  of 
expiration  is  longer  than  that  of  inspiration ;  the  contrary  of  this 
being  the  case  in  health.  At  the  commencement  of  the  attack 
there  is  a  spasmodic  cough,  which  is  more  or  lees  intermittent. 
Later  on,  it  becomes  a  single  weak,  short,  and  suppressed  cough, 
as  if  the  animal  had  not  power  in  his  chest  to  give  a  full  one,  and 
is  often  accompanied  by  expulsion  of  wind  from  the  anus,  which 
is  more  or  less  protruded.  The  difficulty  of  breathing  (except  at 
first,  when  there  are  remissions)  is  constant,  and  increases  in  pro- 
portion to  the  amount  of  food  in  the  «tomach  and  inte»tinee.  The 
digestion  and  general  health  of  animals  affected  are  usually  mucli 
out  of  order.     Broken  wind  may  come  on  suddenly. 

CAUSES. — This  disease  appears  to  be  generally  brought  on  by 
putting  the  animal  to  hard  work  when  his  stomach  and  intestines 
are  distended  with  food,  or  when  he  is  suffering  from  diseases  of  the 
organs  of  breathing ;  or  by  neglect  of  such  diseases.  The  consump- 
tion of  unsuitable  food  (such  as  chopped  straw,  hard  and  innutri- 
tious  hay,  and  over-ripe  rye-grass),  which  is  often  regarded  as  the 
exciting  cause,  has,  in  all  probability,  only  a  predisposing  influence, 
which  is  a  remark  that  is  undoubtedly  true  with  respect  to  roaring 
(p.  380).  Writing  about  New  Zealand,  where  this  disease  is  not 
uncommon  among  horses  which  are  kept  in  the  open,  Mr.  J.  A. 
Gilruth,  M.R.C.V.S.,  Chief  Veterinary  Officer  and  Bacteriologist  for 
New  Zealand,  remarks  ("  Fifth  Report  of  the  Department  of  Agri- 
culture," N.Z.,  1897)  :  "  No  one,  as  far  as  I  am  aware,  has  produced 
the  desired  condition  experimentally  by  feeding.  ...  In  all  cases 
there  was  some  history  of  a  cold  which  never  seemed  to  leave  or 
become  entirely  absent,  and  as  no  rational  attempt  was  ever  made 
to  treat  these  cases  when  suffering  from  the  cold,  or  even  to  house 
them,  it  is  no  wonder  that  permanent  lesions,  such  as  pulmonary 
emphysema,  resulted." 

The  predisposing  influence  of  heredity  is  said  to  be  well  marked 
in  this  disecwe.  Some  authorities  assert  that  broken-winded  mares 
are  almost  always  barren. 

TREATMENT. — ^As  broken  wind  is  incurable,  the  treatment  can 
only  be  palliative.  Feed  and  water  by  small  quantities  at  a  time. 
Give  carrots.  Substitute  freshly-cut  grass  and  lucerne  for  dry  hay. 
Bruise  the  oorn  and  damp  it,  or,  better  still,  mix  through  it,  say, 
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a  pound  of  boiled  linseed,  or  a  quarter  of  a  pint  of  lineeed  oil. 
Attend  to  the  horse's  general  health  and  to  the  proper  ventilation 
of  the  stable.  Keep  hinci  short  of  food  and  water  before  being 
worked;  though,  when  doing  continuous  work  for  9ome  hours, 
small  quantities  of  gruel  or  water,  given  occasionally,  ^are  of  benefit. 
Total  deprivation  of  water  at  such  times,  is  almoet  aa  bad  as  giving 
it  in  excess. 

An  ounce  of  liquor  ^irsenioalis,  increased  up  to  two  ounces,  given 
daily  in  the  food  for  a  fortnight,  might  be  tried.  A  pound  of  lard 
or  butter,  which  may  be  given  in  balls,  acts  in  abating  the  distress 
for  a  few  hours.  Horse  copers  sometime*  endeavour  to  pass  off  a 
broken-winded  animal  as  sound,  by  giving  him,  a  short  time  before 
examination,  a  number  of  balls  of  fat,  or  a  quantity  of  shot,  which 
acts  as  a  sedative. 

M.  G.  Geudens  ("  Annales  de  Med.  Veter.")  states  that  he  cured 
two  horses  of  broken  wind  by  giving  them  every  morning  and 
evening  for  about  two  months,  ^  grain  of  strychnine  arseniate, 
4  grains  of  arseniate  of  iron,  and  30  grains  of  iodide  of  potassium 
in  a  pint  of  ale. 

Damp  forage  is  recommended  in  this  complaint.  Trasbot,  re- 
ferring to  palliative  measures,  remarks  :  "  We  will  only  cite  damped 
hay,  green  food,  and,  above  all,  forage  wet  with  molasses  and  water. 
This  last  regimen,  employed  often  in  the  north  of  France,  has  given 
very  satisfactory  results." 

Broken  wind  is  a  grave  unsoundness. 

Asthma. 

This  very  rare  equine  disease  is  a  chronic  condition  which  is 
characterised  by  paroxysms  of  distressed  breathing  that  come  on 
at  more  or  less  regulax  periods. 

With  our  present  state  of  knowledge,  we  cannot  ?ay  whether  or  not  the 
caases  of  ast-Lma  are  the  Fame  in  all  cases.  The  two  most  probable  theories 
are  those  of  spasm,  and  of  engorgement.  By  the  former,  the  paroxj'^sms  are 
supposed  to  be  cansed  by  the  spasmodic  and  more  or  less  continued  contraction 
of  the  muscles  that  surround  the  small  air-tubes,  which  condition  interferes 
with  the  act  of  breathing,  by  closing,  to  a  greater  or  less  extent,  these  air- 
passages.  The  contraction  of  these  muscles  appears  to  take  place  during 
inspiration.  The  muscles  which  surround  the  small  air-tubes  may  become  so 
developed  from  continued  exercise,  that  they  may  cause  a  permanent  narrow- 
ing of  the  calibre  of  these  passages.  Owing  to  the  action  of  the  irritated 
nerves,  the  circulation  in  the  lunss  will  become  impeded,  and  we  may  have 
a  certain  amount  of  dropsy  in  tnese  organs,  on  account  of  the  increased 
exudation  of  wat«ry  fluid  which  escapes  from  the  congested  blood-vessels. 
From  difficulty  of  expiration  during  the  paroxysms,  emphysema  of  the  lungs 
is  a  probable  result  of  asthma.  By  the  second  theory  (that  of  Clark),  the 
difficulty  of  breathing  is  accounted  for,  on  the  supposition  that,  owin^  to 
some  sedative  influence  on  the  vaso-motor  nerves  which  supply  the  bronchial 
tabes,  eugoi^ement  of  the  blood-vessels   of   their    mucous    membrane    takes 
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place,  with  more  or  less  blocking  up  of  the  bronchial  tabes.  I  ma^  explain 
that  the  vaso-motor  nerves  are  the  nerves  which,  on  becoming  stimnlated, 
canse  contraction  of  the  muscular  coat  of  the  blood-vessels.  Whidicver 
theory  we  accept,  we  must,  I  think,  regard  asthma  as  a  nervous  disease  which 
is  seldom  if  ever  brought  on  by  catarrh. 

.The  chief  CAUSES  of  asthma  are  probably :  bronchitis,  foul  air 
in  stables,  and  the  brea^ihing  of  air  containing  irritating  vapours 
or  irritating  particles. 

In  order  to  warrant  the  decision  that  a  case  of  difficulty  of  breath- 
ing is  due  to  asthma,  we  must  prove  the  existence  of  these 
paroxysms,  independently  of  anj  external  exciting  cause,  such  as 
work,  and  after  more  or  lees  regular  intervals  of  ease,  during  which 
the  breathing  is  normal,  to  a  greater  or  less  extent.  The  fact  that 
the  breathing  in  asthma,  though  difficult,  is  not  hurried,  and  that 
it  is  slower  in  expiration  than  in  inspiration,  serves  to  distinguish 
this  disease  fi'om  bronchitis  und  pneumonia.  Also,  in  uncompli- 
cated asthma  there  is  little  or  no  running  from  the  nose,  except, 
perhaps,  at  the  end  of  a  paroxysm. 

TREATMENT. — One  of  the  best  medicine*  in  this  disease  is 
chloral  hydrate,  which  mey  be  given  by  the  mouth  in  a  dose  of  3 
drachms  dissolved  in  a  pint  of  water.  If  there  be  difficulty  in  this, 
we  may  inject  hypodermically  (p.  633),  5  grains  of  morphia,  or  U 
drachm  of  chloral  hydrate;  or  we  might  inject  into  the  rectum 
an  ounce  of  chloral  hydrate  dissolved  in  a  quart  of  water.  The  pre- 
cautions as  to  food  and  sanitation  recommended  for  broken  wind 
(p.  378)  may  be  observed  in  cases  of  asthma. 

Asthma  is  a  very  serious  unsoundness. 

Roaring. 

DEFINITION. — Roaring  is  a  symptom  of  disease  or  malformation 
which  gives  rise  to  noisy  and  more  or  less  distressed  breathing. 

VARIETIES. — ^The  chief  varieties  of  roaring  are  as  follows :  — 

1.  The  paralytic  form,  which  is  the  cause  of  about  95  per  cent, 
of  cases  of  roaring. 

2.  Roaring  from  mechanical  obstruction  in  the  air  passages. 

3.  Soaring  from  mechanical  alteration  of  the  shape  of  the  air 
passages. 

4.  Roaring  from  poison. 

Any  of  these  varieiies  may  be  either  chronic  or  temporary. 
When  the   noise  of  roaring  is   shrill,    it   is   sometimes  termed 
mhistling, 

NATURE  AND  CAUSES  OF  THE  PARALYTIC  FORM  OF 
ROARING. — Tliis  disease  is  duo  to  paralysis  of  one  or  both  of  the 
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muscles  which  open  the  larynx,  and  which  are  called  the  crica-aryte- 
noidei  postici.  On  account  of  this  muscular  inability,  the  larynx 
cannot  be  opened  to  its  full  extent  for  the  entrance  of  air  into  the 
lungs  during  inspiration,  and  consequently  the  noise  is  heard,  and 
the  distress  in  breathing  is  experienced,  during  that  period.  Dupuy 
tells  U8  tih»t  the  opening  for  the  exlmission  of  air  into  the  larynx 
is  reduced  to  about  two-fifths  of  its  normal  widt^  in  bad  cases  of 
roaring,  in  which  both  sides  are  affected.  As  a  rule,  only  the 
muBcle  of  the  left  side  becomes  paralysed. 

In  all  oases,  this  paralysis  is  caused  by  interference  with  the  ner- 
vous supply  of  the  laryngeal  muscles^  which,  failing  to  be  stimu- 
lated by  their  nerves,  gradually  wither  away  from  disuse.  Experi- 
ments by  Gallien,  LegaJlois,  Dupuy,  and  others  show  that  division  of 
the  nerve  in  healthy  horoee  immediately  causes  paralysis  of  the  laryn- 
geal muscles  of  that  side,  and  consequently  makes  the  animal  a 
roarer.  In  roarers,  the  interference  in  question  is  generally  caused 
hj  pressure  on  the  affected  nerve  by  tumours,  swollen  glands,  etc., 
which  are  usually  due  to  diseases  of  the  organs  of  breathing.  The 
greater  liability  of  the  left  nerve  (the  left  recurrent  branch  of  the 
pneumogastric)  to  become  affected  than  its  fellow,  seems  to  be  due 
to  the  fact  that  while  passing,  in  its  course,  from  the  vicinity  of 
the  heart  to  the  larynx,  it  closely  approaches  the  bronchial  and 
tracheal  lymphatic  glands,  which,  in  the  event  of  their  becoming 
swollen,  would  exert  injurious  pressure  on  it.  We  may  judge  from 
our  own  experience,  how  easily  the  glands  of  the  throat  become 
swollen  from  cold,  etc.  The  right  nerve  does  not  go  near  the  glands 
of  its  side  of  the  neck.  Gunther,  Franck,  Martin,  Sussdorf,  and 
other  veterinary  authorities  maintain  that  this  atrophy  is  caused 
by  the  pressure  of  the  aorta  (the  large  artery  of  general  circulation 
which  issues  from  the  left  ventricle  of  the  heart)  on  the  left  recur- 
rent nerve  during  great  exertion,  and  consequent  violent  action  of 
the  heart,  on  account  of  its  proximity  to  the  aorta,  round  the  arch 
of  which  it  winds :  the  right  nerve  is  not  placed  in  this  manner. 
In  support  of  this  theory,  the  fact  is  put  forward  that  a  "  roaring  ** 
respiration  is  a  frequent  symptom,  in  men,  of  aneurism  of  the  arch 
of  the  aorta,  round  which  the  left  recurrent  laryngeal  nerve  winds, 
as  in  the  horse.  Oonsequently,  when  the  artery  becomes  distended 
bj  the  aneurism,  it  presses  on  the  nerve.  Against  this  argument, 
we  have  the  unanswerable  fact  that  roaring  is  dependeiyt  on  climate 
and  not  on  the  action  of  the  heart  or  aortic  pressure.  For  instance, 
horses  bred  in  India,  South  Africa,  and  other  warm  climates,  even 
from  "  noisy  "  parents,  are  worked,  trained,  and  raced  as  hard  as 
anynvhere  else,  and  yet  roaring  is  practically  unknown  among  them. 
Size  cannot  account  for  this  immunity ;  for  many  of  them  are  big 
horses.     From  this  we  may  also  infer  that  aneurism  of  the  aorta 
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is  not  the  ufiual  cauBe  of  roaring  in  horses.  ''Aocording  to 
Goubaux,  the  left  recurrent  is  situated  more  superfioially  than  the 
right  in  the  .bwer  part  of  the  neck,  and  for  this  reason  is  more  ex- 
posed to  compression.  He  thus  explains  why,  in  chronic  roaring, 
the  alterations  observed  are  nearly  always  in  the  left  musde  of  the 
larynx"  (phauvea/u). 

The  wasting  (atrophy)  of  a  muscle  from  loss  of  nervous  supply 
consists  in  its  gradual  conversion  into  white  fibrous  tissue,  which 
is  the  hard  inelastic  substance  we  see  in.  a  tendon  or  liga- 
ment. As  fibrous  tissue  can  never  become  reconverted  into 
muscle,  a  cure  for  the  paralytic  form  of  roaring  is  possible  only 
before  this  «tructural  change  has  taken  place,  namely,  in  the  first 
stages  of  the  complaint. 

Cad^ao  records  a  case  of  roaring  produced  by  a  melanotic  tumour 
(p.  128),  which  was  on  the  upper  third  of  the  right  side  of  the  neck, 
and  which  pressed  on  the  right  reciurrent  nerve.  Glechner  men- 
tions an  instance  of  ro€U*ing  due  to  pressure  by  a  thrombua  (p.  118) 
in  the  jugular  vein.  An  injury  to  a  recurpen*  laryngeal  nerve  from 
external  violence  has  been  known  to  produce  roaring.  Oad^ 
points  out  that  pressure  of  the  collar  in  draught  cannot  injuriously 
affect  these  nerves. 

This  paralysis  arises  on  rare  occasions  from  poisoning,  which 
will  be  discussed  later  on  (p.  387). 

As  causes  of  paralytic  roaring,  we  may  include  all  diseases,  such 
as  strangles,  which  are  liable  to  give  rise  to  tumours  that  might  set 
up  this  paralysis.  The  great  immunity  from  roaring  which  horses 
of  hot  climates  possess  (p.  383),  shows  that  the  usual  causes  of  this 
disease  are  unable  to  act  without  the  aid  of  one  or  more  predis- 
posing influences,  except  on  very  rare  ocoasions. 

Improper  food,  generally  of  a  dry  and  hard  nature,  appears  to  be 
a  cause  of  roaring.  As  the  nerve  affected  in  roaring  is  a  branch 
of  the  great  nerve  (the  pneumogastric)  which,  in  the  per- 
formance of  one  of  its  functions,  influences  the  movements  of 
the  gullet  and  stomach,  it  is  reasonable  to  infer  that  the  laryni 
will  participate  more  or  less  in  the  ill-health  of  these  organs. 
It  is  probable  that  the  fact  of  the  left  recurrent  nerve  extend- 
ing farther  back  into  the  chest  than  its  fellow,  is  one  of  the 
causes  of  its  being  more  readily  affected  by  indigestion  than 
the  right  recurrent.  In  Syria,  Egypt,  and  other  parts  of  the 
East,  horses  are  fed  for  about  ten  months  of  the  year  on  barley 
straw  or  wheaten  straw,  and  a  little  barley ;  and  during  that  time 
they  do  not  as  a  rule  get  any  green  food.  The  »traw  which  they 
receive  is,  however,  quite  soft,  because  it  has  been  bruised  and 
broken  up,  during  the  native  process  of  thrashing.  'Kiese  animals 
(as  I  have  remarked  when   discussing  the  question  of  heredity) 


EOARING.  383 

liardly  ever  become  roarers.  On  the  other  hand,  I  have  known  in- 
stances, in  Egypt  and  India,  of  horses  becoming  roarers  when 
liberally  fed  on  ordinary  chopped  straw,  the  ends  of  which  would 
probably  have  an  irritating  effect  on  the  mucous  membrane  of  the 
mouth,  gullet  and  stomach.  The  animals  in  question  were  either 
English  horses  or  Australian  horses  which  were  descended  from 
English  parents,  and  were  therefore  more  or  less  predisposed 
to  this  complaint.  As  I  could  find  no  cases  of  roaring  produced 
in  this  manner  among  Egyptian,  East  Indian,  and  Arab  horses 
which  were  fed  under  similar  conditions,  I  conclude  that  this 
manner  of  feeding  can  produce  the  disease  only  in  conjunction  with 
a  predi^xwing  influence,  «uah  as  that  of  heredity.  Many  expe- 
rienced «ta«blemen  in  England  consider  that  hay  given  in  large 
quantities  is  a  well-marked  cause  of  roaring,  especially  if  it  contains 
a  considerable  proportion  of  rye  grass,  whicfh  is  rich  in  woody  fibre. 
Tho  proportion  of  woody  fibre  in  hay  is  much  higher  if  the  grass 
is  cut  late,  than  if  it  is  harvested  early  in  the  season,  «ay,  in  the 
beginning  of  June;  and  also  varies  according  to  the  amount  of 
fennenta4;ion  that  takes  place  during  the  process  of  drying.  Heavy 
cart-horses  in  Scotland  and  in  the  North  of  England,  many  of  which 
are  given  large  quantities  of  straw  to  eat,  are  almo&t  as  subject  to 
roaring  as  are  thorough-breds.  Here,  the  fact  that  they  are  of 
great  size  (p.  385)  has  a  strong  predisposing  influence. 

Experience  justifies  the  remark  that,  other  conditions  being  equal, 
horses  which  are  fed  on  green  grass  are  not  so  liable  to  roaring  as 
those  which  are  kept  on  hay  or  straw,  especially  if  it  is  chopped. 
It  is  instructive  to  note  that  if  straw  is  chopped  so  fine  as  to  allow 
it  to  be  readily  swallowed  without  being  well  masticated,  it  is 
much  more  liable  to  cause  indigestion  than  if  it  is  cut  at  a  length 
of,  say,  four  or  five  inches. 

PKEDISPOSING  CAUSES  OF  ROARING  PARALYSIS.— 1.  A 
cold,  damp  climate  is  undoubtedly  the  chief  predisposing  cause  in 
this  disease,  evidently  by  its  influence  in  producing  diseases  of  the 
organs  of  breathing.  In  fact,  the  liability  to  contract  roaring  in  a 
country,  other  conditions  being  equal,  is  directly  proportionate  to 
the  tendency  of  horses  in  that  climate  to  catch  colds  and  coughs. 
No  country,  however,  is  absolutely  free  from  this  disease,  which 
is  common  in  the  cold,  damp  climate  of  Great  Britain  and  Ireland, 
but  is  almost  unknown  in  the  warm  climates  of  India,  Egypt,  Syria, 
Arabia,  Persia,  South  Africa,  and,  I  believe,  in  South  America. 
During  an  eighteen  years'  reeidence  in  India,  I  found  only  two 
or  three  cases  of  roaring  among  the  many  thousands  of  Arab  horses 
I  met,  and  about  the  same  number  in  Indian-bred  horses.  It  is  true 
that  the  majority  of  Arabs  are  under  14.2 ;  but  many  of  the  Indian 
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country-breds,  especially  stud-breds,  were  over  15.2.  I  have  known 
two  or  three  instances  of  roarers  which  were  imported  from 
Australia  into  India  become  perfectly  sound  in  their  wind,  after  a 
residence  of  a  year  or  two  in  that  hot  country;  a  fact  which 
shows  the  strong  influence  of  climate  in  this  disease.  It  is  evident 
that  such  a  recovery  is  possible  only  during  the  early  stages  of 
roaring,  beifore  any  marked  structural  change  has  taken  place  in 
the  affected  part  (the  larynx).  Roaring  affects  about  6  per  cent, 
of  all  the  horses  in  England.  In  Australia,  probably  not  1  per  cent, 
of  the  horses  are  wrong  in  their  wind.  In  the  United  States,  the 
percenta^ge  is  less  than  in  this  country. 

Although,  the  fact  of  Ormonde  being  a  roarer,  was  the  apparent 
cause  of  his  not  b^ng  retained  in  this  country  as  a  sire,  M.  Ed. 
Nocard  ("  Receuil  V6t6r.")  tells  us  that  none  of  the  stock  which 
he  sired  in  Argentina  went  wrong  in  their  wind. 

My  experience  in  the  interior  of  Russia  convinces  me  that  damp 
greatly  increases  the  predisposing  influence  which  <a  cold  climate 
has  on  roaring.  It  has  no  effect  in  this  respect,  in  the  case  of  hot 
climates.  The  same  remark  applies  to  the  influence  of  climate 
in  producing  coughs  and  colds. 

2.  Heredity^  especially  in  the  dam,  has  a  very  strong  predisposing 
influence  in  odd,  damp  clima4:es,  but  an  extr^nely  weak  one  in  hot 
countries.  I  found  in  India  and  South  Africa  that  the  fact  of  a 
dam  or  sire  being  "  musdoal,"  was  practdoally  no  detriment  to  his 
breeding  value.  The  only  positive  case  of  hereditary  predisposition 
in  roaring  wiiich  I  met  with  in  India,  was  a  thorough-bred  two-year- 
old  colt  whose  dam,  an  Austitalitan,  was  a  roarer.  On  putting  him 
into  work,  I  noticed  that  he  made  a  noise,  but  he  became  perfectly 
sound  in  his  wind  before  he  was  three  years  old. 

The  only  proof  we  have  of  heredity  being  a  cause  of  roaring  is 
furnished  by  some  authorities  who  aver  that  they  have  met  with. 
cases  in  which  the  left  recurrent  nerve  was  absent  at  birth.  Suah 
instances  are  so  rare,  and  have  been  eo  imperfectly  •authenticated, 
that  we  may  regard  a  predisposing  influence  as  the  only  part 
played  by  heredity  in  the  production  of  roaring. 

Breeds  as  a  factor  in  roaring,  oomes  under  the  heading  of  heredity. 
Of  all  races  of  horses,  the  English  thorough-^bred  is  most  liable 
to  acquire  the  paralytic  form  of  ro«iriiig,  a  predisposition  which  is 
more  or  less  inherited  by  its  descendants.  The  chief  reason  for  this 
characteristic  liability  is  that  this  breed  has  suffered  during  a  loDg 
succession  of  years  from  causes  best  calculated  to  establish  a  strong 
hereditary  predisposition,  namely :  residence  in  a  cold,  damp  cli- 
mate; living,  in  many  instances,  in  heated  and  ill-ventilated 
stables;  being  constantly  fed  on  dry,  hard  food;  and  being  habi- 
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tuated  to  perform  labour  demanding  extreme  exertion  of  the  organs 
of  breathing. 

3.  Size  of  horse, — The  paralytic  form  of  roaring  is,  essentially, 
a  disease  of  large  horses.  Although  ponies  are  as  liable  to  become 
broken-winded  as  are  big  animals,  they  very  seldom  contract  this 
form  of  roaring.  We  find  among  horses  which  are  own  brothers 
and  sisters,  and  which  have  an  hereditary  taint,  that  the  bigger 
the  individual  animal,  the  more  predisposed  it  is  to  roar.  The 
only  explanation  which  I  can  offer  of  this  fact>  is  that  the  smaller 
the  horse,  the  quicker  is  the  circulation  of  blood,  and,  consequently, 
the  readier  will  be  removed  from  the  system  any  diseased  products 
formed  during  an  attack  of  catarrh,  strangles,  etc.,  which  might 
become  absorbed  into  the  lymphatic  glands  of  the  neck,  and  thus 
give  rise  to  injurious  pressure  on  thie  left  recurrent  nerve.  No 
breed  of  pony,  as  far  as  I  know,  possesses  absolute  immunity  from 
roaring,  which  I  have  observed  in  English,  Australian,  Arab,  £ast 
Indian,  and  Chinese  ponies. 

4.  Stable  arrangement  that  are  calculated  to  induce  coughs  and 
eoldt;  such  as  those  which  obstruct  ventilation  and  give  rise  to 
draughts  of  cold  and  damp  air.  While  living  in  St.  Petersburg  a 
few  years  ago,  I  saw  very  strong  evidence  of  this  influence  among 
fashionable  Russian  carriage-horses,  which  were  kept  in  hot,  ill- 
ventilated  stables,  and  consequently  many  of  them  suffered  from 
roaring.  The  common  horses,  which  had  a  full  supply  of  fresh 
air,  even  when  the  thermometer  went  down  to— 30°  F.,  were 
practically  free  from  this  disease. 

5.  Violent  exertion  of  the  organs  of  breathing, "It  goes  without 
saying  that  the  more  any  organ  is  over-taxed,  the  more  liable  will 
it  be  to  become  diseased. 

6.  Insufficient  exercise  of  the  muscles  of  the  throat, — ^Mr.  Henry 
Goodall,  M.R.C.Y.S.,  observed  to  me  that  as  the  horse  is  constituted 
to  spend  a  large  portion  of  his  time  with  his  head  close  to  the 
ground  when  feeding,  during  which  period  the  muscles  of  his  head 
and  neck  are  in  almost  constant  exercise;  the  practice  of  tying 
up  stabled  horses  and  feeding  them  from  raised  mangers,  must 
injuriously  affect  the  muscles  which  open  the  larynx  by  diminish- 
ing their  blood-supply.  A  dependent  position  of  the  head  and 
the  fact  of  the  surrounding  muscles  being  in  play,  would  naturally 
increase  the  blood-supply  of  the  part.  In  India  and  South  Africa, 
horses  are,  however,  tied  up  and  fed  from  raised  mangers  the  same 
as  in  England. 

PERIOD  OF  INCUBATION  IN  PARALYTIC  ROARING.— 
Dieckerhoff  considers  that  the  period  of  incubation  is  not  less  than 
a  mouth.     He  has  arrived  at  this  conclusion,  from  careful  observa- 
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tioQ  and  from  the  fact  that  when  roaring  occunF,  as  it  not  in^ 
frequently  does,  after  contagious  pleuro-pneumonia,  it  does  not 
become  apparent  for  at  least  a  month  after  the  attack.  This  is 
a  useful  point  to  remember  in  questions  af  soundnessi 

SYMPTOMS  OF  PARALYTIC  KOARING,— The  sound  is  harsh 
and  occurs  during  inspiration.  It  is  not  very  unlike  that  caused 
hj  the  sawing  of  wood  when  heard  at  a  distance.  Some  observers 
Bay  that  the  noise  may,  also,  but  to  a  much  less  extent,  be  noticed 
during  expiration.  In  mild  cases,  the  objectionable  sound  is, 
usually,  not  i^parent,  unless  the  animal  is  put  to  a  fast 
pace.  At  the  commencement  of  the  affection,  it  is  often  heard 
only  at  the  beginning  of  exercise,  and  wears  off  as  the  woii^ 
is  oontinued.  If  it  is  worse  at  the  end  of  a  gallop  than 
at  starting,  the  horse  may  be  regarded  as  a  confirmed  roarer. 
Some  horses  roar  so  badly,  that  they  **  make  a  noise ''  when  only 
walking,  and  even  when  standing  still,  without  having  been 
exercised. 

The  roarer  often  has  a  deep,  or  "  churchyard  "  cough,  which  is 
characteristic  of  the  malady. 

A  horse  which  has  been  bred  in  a  coimtry  where  roaring  is 
common,  and  which  grunts,  whether  when  suddenly  startled,  or 
when  jumping,  should  be  looked  upon  with  great  suspicion  as  to 
his  being  a  roarer;  for  if  such  a  habit  of  grunting  is  not  an  actual 
proof  of  roaring,  it  points  to  a  strong  tendency  to  that  complaint, 
in  the  great  majority  of  cases,  or  to  some  marked  defect  in  the 
organs  of  breathing.  Here,  we  should  of  course  take  into  con- 
sideration the  country  in  which  the  animal  has  been  bred,  and 
the  cause  of  the  grunting.  A  horse  which  is  perfectly  sound  in 
his  wind  and  has  not  the  slightest  tendency  to  become  a  roarer, 
may  grunt,  when  for  instance  he  lands  over  a  fence,  if  he  be  infirm 
in  front.  I  can  offer  no  explanation  of  the  connection  between 
grunting  and  roaring;  but  accept  the  fact  from  practical  experi- 
ence. Also,  I  confess  that  I  can  detect  no  difference  betwe^i 
the  grunting  of  roaring,  and  the  grunting  of  pain. 

*^  Grunting  "  is  the  term  applied  to  the  abnormal  noise  made  by 
some  horses,  when  suddenly  startled  or  when  suddenly  moved  or 
checked  (as  when  landing  over  a  jump)  during  movement. 

As  a  great  rule,  a  roarer  gets  gradually  worse  with  age. 

Some  horses  which  are  not  roarers,  are  apt  to  make  a  noise 
when  pulling  hard  at  their  bridle,  on  account  of  opening  their 
mouth  and  drawing  back  their  tongue,  by  doing  which  they  force 
back  the  soft  palate,  so  that  it  partly  blocks  up  the  air  passage 
between  the  nasal  cavities  and  the  larynx. 

My  experience  is  that  roaring  seldom  affects  a  horse  before  two 
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years  old  and  very  rarely  attaoks  him,  in  thd  first  instance,  after 
he  is  seven. 

KOAllING  FliOM  MECHANICAL  OBSTRUCTION  IN  THE  AHt 
PASSAGES. — ^As  a  result  of  laryngitis,  bronchitis  and  other 
diseases,  the  interior  of  the  air  passages  may  become  rough, 
diminished  in  size,  or  altered  in  structure.  We  may  thus  have 
thickening  and  even  ossification  of  the  arytenoid  cartilages  (which 
form  the  front  part  of  the  roof  of  the  larynx),  and  swelling  of  the 
mucous  membrane,  with  roaring  as  a  result.  This  form  of  roar- 
ing may  also  be  caused  by  the  presence  of  tumours  which  obstruct 
the  opening  of  the  larynx.  Such  tumours  sometimes  cause  inter- 
mittent roaring. 

ROARING  FROM  MECHANICAL  ALTERATION  OF  THE 
SHAPE  OF  THE  AIR  PASSAGES.— I  have  seen  this  form  of 
roaring  caused  by  an  attack  of  osteoporosis  (p.  260)  which  dis- 
torted the  shape  of  the  nasal  cavities.  It  may  be  due  to  irregular 
or  imperfect  \mion  of  the  edges  of  the  wound  made  into  the  wind- 
pipe by  an  operation  for  tracheotomy.  The  continued  use  of  a 
very  tight  bearing  rein  is  said  to  have  occasionally  caused  roaring, 
by  distortion  of  the  larynx. 

ROARING  FROM  POISON.— Several  Continental  writers  have 
described  cases  of  roaring  (probably  of  the  paralytic  form)  which 
were  caused  by  the  eating  of  certain  poisonous  plants,  and  which 
were  complicated  as  a  rule  by  other  disorders.  The  chief  plants  in 
question  are :  The  ordinary  lentil  (ervum  lens),  bitter  lentil  (ervum 
ervilia),  com  cockle  {agrostemma  githago),  and  the  vetchlings 
{lathyrus  cieera  and  lathyrus  sativus)  (p.  588).  Cad6ac  tells  us  that 
in  lathyrus  cieera,  these  substances  are  chiefly  oxalic  acid  and 
saponin.  Oxalic  acid  is  a  strong  poison  which  acts  on  the  nerve 
centres  and  on  the  heart,  and  is  found  in  sorrel  and  other  plants. 
Saponin  contains  sapotoxin,  which  is  a  dangerous  blood  poison  and 
breaks  up  the  blood  corpuscles  (Whitla).  We  read  in  Ann  Pratt's 
"Flowering  Plants,"  that  saponin  occurs  in  soapwort  (saponaria), 
Nottingham  catchfly  (silene  nutans),  wild  lynchis  {lynchis  diurna), 
and  chiefly  in  plants  belonging  to  the  order  of  Caryopbylleae  (pinks, 
chick-weeds  and  carpet-weeds).  The  poisonous  nature  of  many  wild 
and  garden  plants  is  due  to  the  presence  of  saponin. 

TESTING  A  HORSE'S  "  WIND."— -If  the  horse  is  a  saddle 
animal,  he  should  be  sent  a  strong  gallop  on  soft  ground,  so  as 
to  "  open  his  pipes  "  and  to  allow  the  examiner,  who,  if  possible, 
ought  to  be  in  the  saddle,  to  observe  the  nature  of  his 
breathing.     If  the  examination  be  conducted  on  foot,  the  horse, 
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after  passing  near  to  the  examiner,  say,  a  oouple  of  times,  should 
be  pulled  up  sharply,  and  brought  to  him,  to  enable  him  to  apply 
his  ear  close  to  the  animal's  nostrils,  so  that  he  may  detect  any 
peculiarity  in  the  breathing,  while  the  horse  is  ''blowing  hard." 
Any  roughness  of  sound  during  inspiration  should  be  sufficient  to 
at  once  condemn  the  horse.  I  advise  riding  the  animal,  because 
we  can  note  the  nature  of  the  respiration  much  more  accurately 
when  riding  him  than  when  listening  to  his  breathing  as  he 
passes  us  on  foot.  Dieckerhoff  observes  that  when  testing  a  horse's 
wind,  it  is  well  to  gallop  him  (in  small  circles  to  the  left  for  choice) 
with  his  head  held  high  and  turned  to  the  left,  and  his  chin  drawn 
in ;  for  in  that  position  the  animal  will  be  more  likely  to  manifest 
his  infirmity  than  in  any  other  way.  He  remarks  that  it  is  im- 
possible to  make  a  sound  horse  emit  the  characteristic  noise  of 
roaring  by  holding  his  head  in  any  particular  position.  On  tins 
account  and  by  reason  of  the  fact  that  recurrent  laryngeal  paralysis 
is  a  progressive  disease;  we  should  make  every  practical  effort  to 
prove  that  the  horse  is  incapable  of  emitting  the  objectionable 
sound,  the  slightest  sign  of  which  should  be  regarded  as  a  proof 
of  imsoundness;  and,  if  he  is  a  saddle  horse,  we  should  not  rest 
content  without  giving  him  a  strong  and  fairly  long  gallop,  if 
possible,  through  heavy  ground,  or  up  an  ascent.  A  similar  pro- 
cedure may  be  adopted  with  a  harness-horse,  which  should,  if  prac- 
ticable, be  driven  on  soft  ground,  so  that  we  may  hear  the  noise 
if  it  be  present.  When  testing  the  wind  of  a  heavy  cart-horse,  we 
should  make  him  fully  exert  his  powers  by  moving  a  big  load.  If 
this  be  not  available,  we  can  use  a  drag,  or  improvise  one  by 
locking  the  hind  wheels  of  the  cart  by  means  of  a  stout  pole  passed 
between  the  spokes. 

When  we  are  unable  to  put  the  horse  to  severe  exertion,  in  order 
to  facilitate  our  task  of  observing  the  nature  of  his  breathing,  we 
may  "  grunt "  him  by  catching  him  short  by  the  head  with  one 
hand,  and  suddenly  threatening  to  strike  him  under  the  belly  with 
a  stick  or  whip;  when,  if  he  is  a  roarer,  he  will,  in  the  large 
majority  of  cases,  gnmt.  This  effect  is  best  produced  when  the 
animal,  before  being  threatened,  is  placed  (so  that  he  may  not 
wheel  round)  alongside  a  wall,  the  portion  of  which  reserved  for 
this  purpose,  at  dealers'  yards,  is  sometimes  covered  with  a  sheet 
of  indiarrubber,  so  that  the  horse  may  not  hurt  himself  by  knocking 
up  against  the  wall.  Roarers  as  a  rule  are  difficult  to  "  cough  "  by 
pressing  their  larynx  with  the  fingers.  Hence,  after  proving  that 
a  horse  does  not  grunt,  if  we  find  that  he  coughs  readily  and  in 
a  healthy  manner,  when  we  squeeze  his  larynx  between  the  finger 
and  thumb,  we  may  be  fairly  confident  that  his  wind  is  all  right 
We  should  bear  in  mind  that  *'  coughing "  is  not  always  a  reliable 
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test.  Owners  of  valuable  horses,  as  a  rule,  strongly  object  to 
their  horses  being  "coughed,"  because  the  repeated  performance 
of  this  test,  especially  if  it  is  roughly  done,  is  apt  to  injure  the 
larynx.  When  sending  up  a  hunter  for  sale  to  any  of  the  public 
horse  marts,  such  as  Tattersall's,  or  that  of  Warner,  Sheppard  and 
Wade,  it  is  mu<9h  better,  supposing  that  the  animal's  powers  of 
breathing  are  all  right,  to  state  that  the  horse  is  sound  in  wind, 
and  to  forbid  his  being  tested  for  it,  than  to  subject  him  to  the 
annoyance  and  ill  effects  of  being  grunted  and  coughed  by  every 
passing  idler. 

"  We  are  able  to  recoffni^e  the  wasting  of  thfe  mnscles  hj  feeling  the  larynx 
of  the  roarer  with  the  fingers ;  for  the  left  arytenoid  allows  itself  to 
be  pushed  back  more  easily  ai^  more  deeply  down  than  its  fellow.  This  pro- 
cedure sometimes  sets  np  roaring  while  the  animal  is  at  rest "  {Friedberger 
and  Frohner). 

ROARERS  AS  STUD  ANIMAI^.--Owing  to  the  strong  influence 
of  hereditary  predisposition  in  this  complaint,  a  mare  or  stallion 
that  is  affected  by  roaring,  should  on  no  account  be  used  for  stud 
purposes  in  Great  Britain,  or  in  any  other  country  in  which  the 
climate  is  at  all  favourable  to  its  development.  I  have  already 
pointed  out  that  there  is  no  objection  to  breeding  from  roarers 
in  countries  like  India,  South  Africa,  and  South  America,  the 
respective  climates  of  which  are  antagonistic  to  its  propagation. 
Fleming  states  that  the  hereditary  influence  of  a  roaring  stallion 
in  conferring  this  disease  on  his  offspring  usually  increases  with 
age. 

TREATMENT.— Acting  on  Mr.  Harry  Goodall's  idea  of  the  bad 
effect  which  the  continued  practice  of  feeding  horses  from  raised 
mangers  has  on  the  muscles  of  the  neck,  and  taking  into  considera- 
tion the  remarks  I  have  already  made  on  the  influence  of  food  in 
the  production  of  this  disease;  I  would  advise  that  on  the  first 
symptoms  of  roaring  being  perceived,  the  animal,  supposing  that 
he  was  otherwise  in  good  health,  should  be  turned  out  to  graze 
during  the  day;  or  be  given  grass  or  other  green  meat  instead  of 
hay  and  chaff,  and  be  fed  on  a  level  with  the  groimd  and  not  from 
a  raised  manger.  He  should  be  kept  warm  by  clothing,  and  should 
have  the  freest  possible  ventilation  in  his  stall.  ''  I  have  no  doubt 
that  roarers  might  be  improved  a  stone  if  they  were  trained  from 
an  open  shed,  sheltered  from  wet  and  rain,  keeping  them  warmly 
clothed  and  always  in  the  open  air "  (Admiral  Rous),  I  have  seen 
good  results  from  giving  a  roarer  a  daily  allowance  of  linseed, 
say,  one  pound,  or  4  oz.  of  linseed  oil.  The  linseed  may  be  in 
the  form  of  linseed  meal  mixed  through  the  food,  of  linseed  tea,  or 
of  linseed  mash. 

The  only  medical  treatment  which  appears  to  be  of  any  benefit 
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ie  the  administration  of  iodide  of  potaesium  (^  oz.  a  day  in  the 
food  or  water).  It  is  useful  only  in  the  early  stages  of  this 
malady;  because  it  is  powerless  to  restore  lost  muscular  tissue. 
Friedberger  and  Frohner  recommend  a  course  of  hypodermic  in- 
jections, near  the  larynx,  of  about  a  grain  of  strychnine  once  a 
day  for  three  days  at  a  time,  with  an  interval  of  one  day.  Elec- 
tricity might  be  tried;  although,  if  I  remember  rightly,  Dr. 
Fleming  used  it  on  Ormonde,  without  success. 

I  have  never  seen  any  good  results  from  the  practice  of  giving 
racehorses  which  are  roarers,  just  before  starting  for  a  race, 
butter  or  oil,  as  some  persons  recommend,  with  the  object  of 
lessening  their  infirmity  of  breathing.  Such  animals  will  often 
make  much  less  noise  when  "  fit,"  than  when  "  out  of  condition." 

To  modify  the  admission  of  air  into  the  lungs,  Reeve  has 
suggested  the  use  of  a  strap  to  pass  over  the  false  nostrils  of  a 
roarer.  This  strap  is  fixed  to  each  side  of  the  bit,  and  is  kept  in 
position  by  a  strap  at  each  side  attached  to  the  head-stall  of  the 
bridle.  "  To  the  inner  surface  of  this  strap,  immediately  over  the 
false  nostril  at  each  side,  was  fixed  a  body  resembling  in  shape 
the  half  of  an  hen's  ejrg  cut  longitudinally.  When  applied,  these 
bodies  pressed  upon  the  triangular  space  formed  by  the  apex  of 
the  nasal  bones  and  upper  jaw,  thus  closing  the  false  nostrils,  and 
partly  diminishing  the  channel  of  the  true  ones/*  The  employ- 
ment of  this  strap  has  been  ruled  to  be  cruelty  to  animals. 
Mr.  Reginald  Over  points  out  to  me  that  as  the  cessation  of  the 
objectionable  noise  is  thus  obtained  only  by  decrease  in  the 
amount  of  inhaled  air,  the  action  of  the  strap  in  no  way  relieves 
the  difficulty  of  breathing,  which  is  caused  by  the  calibre  of  the 
larynx  being  abnormally  small.  He  also  tells  me  that  if  a  roarer 
is  making  a  "noise"  after  severe  exertion,  the  "music"  can  be 
instantly  stopped  by  applying  the  fingers  to  one  or  both  nostrils, 
so  as  to  partly  diminish  the  supply  of  air  taken  into  the  lungs. 

Any  benefit  which  might  be  obtained  by  exportincr  a  roarer 
from  a  cold  damp  climate,  into  a  hot,  dry  one,  would  be  possible 
only  durinqj  the  early  stasres  of  the  complaint;  that  is,  before 
the  affected  muscle  or  muscles  had  become  converted  more  or  less 
into  fibrous  tissue.  The  chances  of  recovery  by  change  of  climate 
are  far  too  few  to  warrant  the  adoption  of  such  a  remedy. 

Tracheotomy  is  a  useful  means  of  relief  from  roaring,  especially 
with  racehorses. 

Up  to  the  present,  the  attempted  relief  of  roarinc:  by  surgical 
means  has  been  a  failure.  We  must  remember  that  the  mere  re- 
moval of  the  noise  or  of  the  obstruction  can  have  no  curative  effect 
on  the  nervous  disease  which  rise  to  it,  and  which,  also,  frequently 
affects  the  lungs  and  general  health  in  an  injurious  manner. 
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LEGAL  ASPECT  OF  ROARING  AND  GRUNTING.—"  In  prao 
tice,  roaring  is  always  very  property  considered  an  unsoundness" 
(Oliphant's  "Law  of  Horses'").  We  may  assume,  without  the 
slightest  fear  of  contradiction,  that  the  disease  or  alteration  of 
structure,  of  which  the  noise  is  a  sign,  injuriously  affects  the 
animal's  powers  of  breathing,  and  that  it  consequently  impairs 
his  usefulness. 

Bassett  v.  Collis  ("  Campbell's  Reports  of  Cases  at  Nisi  Prius," 
Vol.  2,  p.  523). — ^"Lord  EUenborough. — ^It  has  been  held  by  very 
high  authority  (Sir  James  Mansfield,  C.J.),  that  roaring  is  not 
necessarily  unsoundness ;  and  I  entirely  concur  in  that  opinion.  If 
the  horse  emits  a  loud  noise,  which  is  offensive  to  the  ear,  merely 
from  a  bad  habit  Vhich  he  has  contracted,  or  from  any  cause  which 
does  not  interfere  with  his  general  health  or  muscular  powers,  he 
is  still  to  be  considered  a  sound  horse.  On  the  other  hand,  if  the 
roaring  proceeds  from  any  disease  or  organic  infirmity  which 
renders  him  incapable  of  performing  the  usual  functions  of  a 
horse,  then  it  does  constitute  unsoundness."  The  distinction  made 
by  His  Lordship,  is  of  no  importance;  for  roaring  or  whistling 
is  not  due  to  any  bad  habit;  but  in  all  cases  proceeds  from  a 
disease  or  organic  infirmity  which  interferes  with  the  animal's 
muscular  powers,  and  frequently  with  his  general  health. 

Onslow  V.  Eames  ("Starkie's  Reports  of  Cases  at  Nisi  Prius," 
Vol.  2,  p.  81). — '*  Lord  EUenborough. — ^If  a  horse  be  affected  by 
a  malady  which  renders  him  less  serviceable  for  a  permanency,  I 
have  no  doubt  that  it  is  an  unsoundness.  I  do  not  go  by  the 
noise,  but  by  the  disorder." 

Thomas  v.  Young  ("  Vetwinarian,"  for  1877,  p.  668).— In  this 
case,  roaring  was  held  to  be  an  unsoundness,  and  the  jury  im- 
mediately found  for  the  plaintiff,  who  had,  on  a  warranty  of  sound- 
ness, bought  a  horse  which  he,  subsequently,  found  out  was  a 
roarer. 

In  Vallance  v.  Brook  (Windsor  County  Court,  Dec,  1850),  the 
Judge,  in  summing  up,  stated  that,  "roaring  was  an  unsoundness 
in  law." 

The  legal  aspect  of  grunting  has  given  rise  to  much  discussion. 
As  far  as  I  can  see,  the  simple  fact  of  a  horse  being  a  grunter  in 
no  way  proves  that  he  is  unsound;  for  up  to  the  present  it  has 
not  been  demonstrated  that  grunting  is  necessarily  caused  by 
disease,  alteration  of  structure  or  malformation.  Although  it 
is  true  that  the  large  majority  of  grunt ers  are  more  liable  to 
become  roarers  than  non-grunters,  we  can  no  more  consider 
a  grunter  unsound  on  that  account,  than  we  could  condemn  as 
unsound  an  apparently  perfectly  healthy  horee,  because  one  of 
his  parents  was  a  roarer.     If  such  an  extension  of  liability  to 
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disease  were  allowed,  we  should  have,  to  be  consistent,  to  reject 
all  big  horses  as  unsound;  because  they  are  more  apt  to  become 
roarers  than  small  horses  I  If  a  grunter  stands  the  test  of  gatIop« 
ing  or  drawing  a  heavy  load,  he  should  be  passed. 

Thick  Wind. 

This  term  signifies  an  impaired  condition  of  the  horse's  powers 
of  breathing,  unaccompanied  by  noise,  or  by  any  peculiarity  during 
inspiration  or  expiration.  When  put  to  fast  work,  or  to  violent 
exertion,  his  breathing  becomes  more  accelerated,  and  he  himself 
more  distressed  than  ought  to  be  the  case  were  his  respiratory 
organs  in  a  healthy  state  (taking  into  consideration  his  working 
''  condition  ''),  and  his  flanks  continue  to  heave  for  a  comparatively 
long  time  after  he  has  ceased  labour.  This  state  is,  usually,  the 
result  of  thickening  of  the  bronchial  tubes,  owing  to  a  previous 
attack  of  bronchitis,  and  is  often  accompanied  by  chronic  cough. 
Palliative  treatment,  similar  to  that  recommended  for  broken 
wind  and  roaring,  might  be  tried. 

Highblowing 

is  not  a  disease,  but  is  produced  simply  by  the  flopping  of  the 
horse's  nostrils  when  ho  expels  air  quickly  from  his  lungs.  Tho 
larger,  thinner,  and  more  delicate  the  nostrils  are,  the  easier  will 
it  be  for  the  horse  to  make  this  noise,  which  appears  to  be  under 
his  control.  It  is  rarely  heard,  except  at  the  canter  or  half-speed 
gallop,  and  seldom  when  tho  animal  is  exerting  himself  to  the 
utmost.  I  am  inclined  to  consider  it  a  sign  of  good  wind.  One 
can  imitate  the  sound,  near  enough  to  understand  how  it  is 
made,  by  bringing  the  lips  of  one's  mouth  lightly  together,  and 
then  blowing  moderately  strong  through  them.  If  one  blows  hard, 
the  vibrating  noise  is  not  made.  I  have  mentioned  this  subject  of 
highblowing,  because  it  is  sometimes  mistaken  for  roaring  by 
inexperienced  people. 
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CHAPTER  XIX. 

Internal   Parasites. 

general  remarks — sketch   of   the  anatoht  of  the  organs   of 
digestion — ^leeches b0t8 ^tape  worms worms. 

General  Remarks. 

The  "General  Remarks  on  Parasites"  made  on  p.  130  et  seq., 
apply  equally  well  to  the  subjects  of  this  chapter.  It  would  have 
been  more  correct  though  less  convenient  when  writing  in  popular 
language,  for  me  to  have  put  at  the  head  of  this  chapter,  "Non- 
microbic  Internal  Parasites."  Parasites  may  be  divided  into 
those  whioh  are  microbes  (mdcrosoopic  organisms),  and  those 
which  we  may  see  with  the  naked  eye,  or  with  a  magnifying 
glass  of  low  power.  In  the  present  chapter,  I  shall  write 
solely  about  the  latter,  and  shall  reserve  for  Chapter  XXII. 
any  remarks  I  may  have  to  moke  about  the  former  with  reference 
to  their  capacity  as  producers  of  infective  diseases.  Diseases  pro- 
ducing microbes  belong,  as  a  rule,  to  the  vegetable  kingdom. 

The  parasites  which  I  shall  consider  in«  this  chapter  are  those 
of  the  more  common  kinds  that  invade  the  internal  organs  of  the 
horse. 

Sketch  of  the  Anatomy  of  the  Organs  of 
Digestion. 

THE  DIGESTIVE  APPARATUS  of  the  horse,  like  that  of  man,  consists  of 
the  alimentary  canal,  in  which  the  food  is  digested  ;  and  various  organs  -which 
promote  the  digestion  and  transit  of  the  contained  food. 

THE  ALIMENTARY  CANAL  is  formed  of  the  month,  pharynx,  gullet, 
stomach,  small  intestine,  and  large  intestine. 

THE  MOUTH  consists  of  the  lips,  cheeks,  ton^e,  hard  palate,  soft  palate, 
and  the  rarfaoes  in  which  the  teeth  are  implanted  (dental  arcnes).  The  lips  help 
to  take  np  solid  and  liquid  food,  and  to  retain  it  and  also  saliva  in  the  mouth. 
The  cheeks,  conjointiv  with  the  tongue,  place  the  food  hetween  the  back  teeth, 
to  be  ground  up.     The  tongue  also  plays  a  large  part  in  swallowing.     The 
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hard  palate  fonns  the  roof  of  the  moath,  and  the  soft  palate  is  the  mem- 
branous curtain  which  divides  the  mouth  from  the  pharynx.  The 
incisor  (front)  teeth  are  used  for  seizing  and  cutting  the  food,  when,  as  in  the 
case  of  growing  grass,  it  offers  resistance  to  its  introduction  into  the  mouth. 
The  molar  (back)  teeth  are  grinders.  As  the  lower  jaw  is  much  narrower 
than  the  upper  jaw,  the  horse  can  chew  his  food  only  on  one  side  of  his  mouth 
at  a  time. 

The  PHARYNX  (p.  350)  is  a  cavity  common  to  the  alimentary  canal  and 
the  air  passages. 

THE  GULLET  (oesophagus)  is  the  tube  which  carries  food  from  the  pharynx 
to  the  stomach.  Li  the  firat  half  of  its  course  down  the  neck,  it  lies  aboTe  the 
windpipe,  and  then  becomes  incliued  to  the  left  of  it. 

The  STOMACH  of  the  horse  is  comparatiyely  small,  as  it  can  hold  on  an 
average,  only  from  3  to  3^  gallons. 

THE  SMALL  INTESTINE  is  the  continuation  of  the  alimentary  canal  from 
the  stomach.  It  is  about  72  feet  long,  1^  inches  in  diameter,  is  doubled  many 
times  on  itself,  and  it  leads  into  a  large  sac,  called  the  coBcunif  which  is  the 
animal's  chief  water  reservoir,  and  which  is  capable  of  containing  on  an 
average  about  7^  gallons  of  fluid. 

THE  L^RGE  INTESTINE  is  made  up  of  the  caecum,  Inrge  colon,  and 
the  small  colon.  The  lar^c  or  dntHyle  colon  is  a  wide  canal  which  br^^iDB 
at  the  csecum  and  ends  at  the  commencement  of  the  small  colon.  It  consists 
of  a  succession  of  dilatations  and  contractions,  and  occupies  the  position  of  a 
loop  doubled  on  itself.  It  is  generally  about  12  feet  through,  its  entire  length. 
It  is  capable  of  containing  about  18  gallons,  and  it  communicates  with  the 
small  or  Aoating  colon,  which  is  about  10  feet  long,  and  is  folded  several  times 
on  itself,  in  a  maoner  nomewhat  similar  to  that  of  the  small  intestine.  1'he 
posterior  end  of  the  small  colon  (the  rectum)  takes  a  straight  course  from 
the  front  of  the  pelvis  to  the  anus. 

STRUCTURE  OF  THE  STOMACH  AND  INTESTINES.— These  organs 
are  composed  of  a  mucous  membrane,  which  lines  their  interior ;  a  muscular 
coat,  which  covers  this  mucous  layer ;  and  a  serous  coat,  which  is  the  smooth 
and  glistening  membrane  we  see  on  the  outside  of  the  stomach  and  intestines 
of  the  dead  lK>dy  of  an  animal  whose  abdomen  has  been  opened. 

GLANDS  WHICH  DISCHARGE  FLUIDS  INTO  THE  ALIMENTARY 
CANAL. — ^The  salivary  glands  are  situated  in  various  positions  tiear  the 
mouth,  into  which  they  pour  their  respective  secretions  (ssdiva).  The  largest 
of  them  is  the  parotid  giand,  which  is  behind  t^e  lower  jaw,  and  close  to  the 
ear.  The  most  important  salivary  glands  exist  in  pairs,  one  on  each  side  of 
the  head.  The  right  side  of  the  stomach  is  largely  supplied  with -small  glands 
which  pour  gastric  juice  into  that  qr^^n.  The  surface  of  the  left  side  of  the 
stomach  is  similar  to  that  of  the  gullet.  A  duct  carries  bile  from  the  liver 
and  discharges  it  into  the  small  intestine.  The  pancreaa  (sweetbread)  pours 
its  secretion  (pancreatic  juice)  into  the  small  intestine,  principally  tlirougb 
this  duct.  There  is  a  vaat  number  of  small  glands  which  line  the  small  and 
large  intestine,  and  pour  their  respective  secretions  into  them. 

DIGESTION  mav  be  briefly  described  as  the  process  which  dissolves  food 
and  renders  it  capaole  of  being  taken  up  (absorbed)  by  the  system.  In  order 
to  attain  this  ena,  the  alimentary  canal  has  to  convey  Uie  food  in  a  gradual 
manner  from  front  to  rear.  Thus,  while  the  food  is  being  ground  toy  the 
back  teeth,  it  becomes  saturated  with  saliva,  which  assists  the  act  of  swallow- 
ing, and  helps  to  dissolve  sugar  and  starch.  When  it  arrives  in  the  stomach, 
the  gastric  jnioe  aids  in  dissolving  the  nitrogenous  matter  (albumin,  etc.)  con- 
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tained  in  it ;  and  the  mtuicTilar  coat  of  the  stomach  chnnuB  up  the  food  and 
^rednally  pnahes  it  into  the  small  intestine,  where  it  meets  the  bile  and  pan- 
creatic jnice,  which  mare  or  less  complete  the  work  of  digestion.  The  worm- 
like action  of  Uie  mnscnlar  coat  of  the  intestines  forces  the  food  backwards, 
dmring  which  course,  its  digested  portion  becomes  more  or  less  completely 
absorbed,  until  the  residue  enters  the  rectum  in  the  form  of  dung,  and  is 
finally  expelled. 

Leeches  (Hamopis). 

Tbe  leeches  which  suck  the  blood  of  horses,  may  be  divided  into 
land  leeches  and  water  leeches.  The  former  attach  themselves 
to  the  skin  of  the  legs  and  adjacent  parts  of  horses  which  travel 
through  their  haunts;  and  are  consequently  external  parasites. 
The  latter  (the  horse-leech  or  hcsmopia  sanguisugoj  and  other 
kinds)  not  being  able  to  penetrate  the  skin,  attach  themselves  to 
the  mucous  membrane,  and,  in  this  endeavour,  enter  the  mouth  or 
nostrils  of  the  horse  when  he  is  drinking  or  grazing  in  wet  and 
leech-infested  pasture.  They  sometimes  cling  to  the  mucous  mem- 
brane of  the  eye.  According  to  Neumann,  the  horse-leech,  which 
lives  in  water,  generally  gains  access  to  the  mouth  and  nostrils, 
when  young  and  when  not  more  than  about  a  tenth  of  an  inch  in 
length.  They  usually  restrict  their  wanderings  to  the  air  and 
food  passages  which  are  in  front  of  the  respective  openings  of  the 
windpipe  (larynx)  and  gullet.  Their  more  or  less  numerous  pre- 
sence (over  a  hundred  may  be  found  in  one  horse)  causes  loss  of 
appetite,  debility,  wasting,  and  even  death  by  loss  of  blood  or  by 
obstruction  to  the  breathing.  Besides  these  symptofns,  their  exist- 
ence inside  the  horse  may  be  gruessed  at  or  ascertained  by  the 
animn.1  bleeding  at  the  nose,  by  the  foam  of  the  mo«th  being  mixed 
with  blood,  and  by  the  parasites  being  seen  on  an  i^xamination  of 
the  nostrils  and  mouth  being  made.  '        •'^J  ' 

Water  leeches  are  found  in  various  countries,  and  in  gfeat'abiiind- 
ance  in  Algiers. 

TREATMENT  consists  in  removing  the  parasites,  in  sustain- 
ing the  strength  by  suitable  food  and  tonics,  and  by  performing 
tracheotomy  in  the  event  of  the  leeches  seriously  interfering  with 
the  breathing.  Probably,  the  best  way  to  ddslodge  them  is  to  wet 
them  with  a  strong  solution  of  salt  and  water,  on  being  touched 
with  which  they  will  loose  their  hold  of  the  mucous  membrane  and 
drop  off.  We  may  apply  the  salt  and  water  to  those  which  are 
out  of  reach  of  the  hand  by  means  of  a  piece  of  sponge  firmly  fixed 
to  the  end  of  a  sufficiently  stiff  rubber  tube  or  other  flexible  stem ; 
by  drenching;  or  by  pouring  the  fkiid  down  each  of  the  nostrils. 
The  horse  might  be  "coughed  "  (p.  291)  now  and  then,  so  that  he 
may  expel  the  paraeitee  by  the  act  of  coughing.     In  the  use  of  a 
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sponge  in  the  manner  just  mentioned,  care  should  be  taken  that 
there  is  no  chance  of  the  sponge  coming  off  the  stem  to  which  it  is 
fixed.  An  excellent  plan  for  the  removal  of  these  internal  leeches 
is  to  keep  the  horse  without  water  for  about  twentj-faur  hours, 
to  water  him  from  a  bucket  after  that  period,  and  to  pick  off  the 
leeches  which  come  down  to  drink  the  water,  or  to  return  to  the 
water  whence  they  came.  The  fact  of  the  horse  being  depriyed  of 
water  for  a  comparatively  long  time,  appears  to  render  his  blood 
somewhat  distasteful  to  the  leeches. 

As  PREVENTIVE  MEANS  in  leech-infested  countries,  we  may 
filter  the  water  through  cotton  cloth,  charcoal,  or  sand.  Neumann 
remarks  that  eels  and  other  kinds  of  fish  will  clear  water  of  leeches 
by  eating  them  up.  The  precaution  of  not  allowing  horses  to  drink 
at  water  in  which  leeches  are  known  to  reside,  is  obvious. 

Bots  {Gastrophiies) 

are  the  larvae  of  gadflies,  which  lay  their  eggs  during  the  autumn 
(in  England,  principally  during  August)  on  the  skin  of  horses. 
These  eggs,  on  becoming  hatched  (in  from  20  to  25  days,  according 
to  Joly;  and  from  4  to  5  days,  according  \x>  Bracy^Clark), 
produce  small  worms,  which  irritate  the  »kin  by  their  move- 
ments and  thus  cause  the  horse  to  lick  them  off  and  take 
them  into  his  mouth,  with  the  result  that  they  gain  access  to 
various  parts  of  the  alimentaiy  canal.  The  hot  having  selected 
its  place  of  residence,  attaches  itself  by  hooks  to  the  mucous 
membrane,  and  derives  its  suj»tenance,  during  its  etay,  from  the 
wound  made  by  its  hooks.  In  the  summer,  the  larva,  after  living 
inside  the  horse  for  about  ten  months,  quits  its  hold,  and  is  ex- 
pelled with  the  dung.  Having  concealed  itself  near  the  surface  of 
the  ground,  it  becomes  changed  into  a  chrysalis,  from  which  the 
gadfly  issues  after  an  inactive  existence  of  from  thirty  to  forty 
days'  duration  (Neumann).  The  female  fly  becomes  impregnated, 
lays  her  eggs  on  those  parts  of  the  horse  from  whicfh  they  can  be 
most  easily  licked  off,  and  thus  completes  her  cycle  of  existence. 
The  changes  undergone  by  the  gadfly  are  similar  to  those  of  the 
butterfly,  in  which  we  have  ^'^^  caterpillar  (or  hot),  chrysalis,  and 
fly.  These  flies  attack  only  in  the  open,  and  almost  exclusively 
in  fields.  They  are  met  with  in  far  greater  numbers  when  the 
season  if)  hot  and  dry,  than  when  it  is  cold  and  damp. 

In  New  Zealand,  bot-flies  inflict  great  distress  on  horses,  and  are 
occa«ionally  the  cause  of  death  to  them. 

The  following  are  the  more  frequent  kinds  of  bots : — 

1.  The  most  common  form  is  produced  from  a  gadfly  (gastrophilus 
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equi)  whioh  lays  light,  orauge-ooloured  egg8»  about  the  twentieth 
of  an  inch  in  diameter,  chieiiy  on  the  breast,  front  of  the  fore-amiM, 
and  those  parts  of  the  should^s  and  aides  that  are  in  rea^h  of  the 
horse's  tongue.  The  eggs  are  firmly  attached  to  the  ends  of  the 
hairs  of  the  coat,  by  a  sticky  fluid  secreted  by  the  fly.  The  bots, 
which  are  about  four-flfths  of  an  inch  in  length,  select  for  pre- 
ference, as  a  residence,  the  left  compartment  of  the  stomach,  in 
which  they  may  be  found  in  scores,  and  sometimes  even  in  hun- 
dreds. 

2.  The  gastrojphilus  hccmorrhoidalia  lays  its  eggs  on  the  muzzle 
of  the  horse,  which  it  appears  to  frighten  by  its  approach.  The 
eggs  are  about  the  same  size  as  those  of  the  first  variety,  but  ore 
darker  in  colour,  and  the  bots  are  smaller  in  size ;  being  about  five- 
eighths  of  an  indi  in  length.  Although  the  left  compartment  of  the 
stomach  is  their  usual  place  of  first  temporary  residence,  they  may 
attach  themselves  to  the  mucous  membrane  of  the  passage  between 
the  mouth  and  the  respective  openings  of  the  gullet  and  windpipe. 
They  may  also  be  met  with  in  the  right  compartment  of  the  stomach 
and  in  the  small  intestine  close  to  the  stomach.  Having  remained 
some  months  in  their  selected  sites,  they  become  detached,  and 
on  reaching  the  lower  portion  of  the  rectum,  fix  themselves  for 
some  time  to  the  mucous  membrane  of  that  part.  When  in  this 
position,  they  often  become  exposed  to  view,  on  the  horse  strain- 
ing when  dunging.     They  are  then  of  a  green  colour. 

3.  Gastrophilus  nasalis  lays  her  eggs,  which  are  white  iii  colour, 
on  the  lips  and  nostrils  of  the  horse.  These  bots  are  of  a  light  yel- 
low colour  and  locate  themselves  in  the  small  intestine  close  to  the 
stomach.  When  they  are  of  full  size,  they  are  about  three-fifths 
of  an  inch  in  length.  Their  presence  in  the  intestine  is  apt  to  give 
rise  to  colic. 

4.  Gcutrophilus  pecorum  is  frequently  to  be  found  in  Eastern 
Europe.  Its  eggs  and  bots  closely  resemble  those  of  the  g.  JuBmor- 
rhoidalis  in  appearance  and  behaviour,  except  that  its  bots  are  red. 
They  also  attach  themselves  to  the  lower  portion  of  the  rectum 
before  being  finally  expelled. 

EFFECT  OF  BOTS  ON  THE  HEALTH  OF  THE  HORSE.— Al- 
though the  fact  of  bots  being  inaide  a  horse  can  be  of  no  possible 
advantage  to  him ;  their  presence,  when  in  small  numbers,  is,  as  a 
rule,  productive  of  little  or  no  ill  consequences  to  their  host.  If 
their  number  be  large,  they  cannot  help  being  a  source  of  debility 
and  irritation.  In  more  or  less  exceptional  cases,  they  cause,  espe- 
cially among  young  horses,  indigestion,  loss  of  condition,  and  even 
death.  There  have  been  cases  of  fatal  interference  with  breathing 
due  to  bots  of  g.  hcBniorrhoidalis  lodging  about  the  larynx.     These 
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bots  and  those  of  g,  pecorum  frequentlj  cause  a  great  deal  of  irri- 
tation and  straining  from  their  presence  near  the  anus.  It  is 
indisputable  that  the  wounds  caused  hj  bots,  in  the  stomach  and 
elsewhere,  may  have  serious  and  even  fatal  consequences;  although 
the  perforations  of  the  stomach  which  are  not  infrequently  noticed 
in  post-mortem  examinations  of  horses  that  have  been  infested 
with  bots,  have,  in  the  large  majority  of  cases,  been  made  by  these 
larvsb  after  death. 

PIIEVENTION. — ^The  best  means  of  prevention  are  keeping  the 
horse  away  from  pasture  land  during  the  season  when  the  gadfly 
lays  her  eggs,  and  picking  or  clipping  them  off  when  they  are 
seen  on  the  skin.  When  found  in  large  numbers  on  the  coat, 
we  may  with  advantage  rub  them  over  with  a  mixture  of  one 
part  of  paraffin  oil  and  two  parts  of  sweet  oil,  the  effect  of  which 
will  be  destructive  to  the  eggs,  and  deterrent  to  the  female  gadflies. 

TREATMENT. — Generally  speaking,  bots  in  the  stomach  require 
DO  treatment;  for  they  have  as  a  rule  but  little  hurtful  effect  on 
the  horse;  medicines  do  not  appear  to  have  much  power  in  dis- 
lodging them ;  and  they  pass  out  at  their  appointed  time.  Although 
I  have  not  tried  the  experiment,  I  am  inclined  to  think  that  a  course 
of  tartar  emetic,  say,  two  drachms  a  day  in  the  food  for  a  fortnight, 
would  have  a  marked  influence  in  expelling  these  parasites.  If  bots 
are  seen  to  be  lodged  in  the  rectum,  they  can  be  removed  by  the 
hand ;  the  horse  may  be  given  an  enema  of  6  oz.  of  oil  of  turpentine 
and  3  pints  of  linseed  oil;  and  the  inside  of  the  anus  may  be 
smeared  round  with  a  little  mercurial  ointment  on  the  flnger.  If 
bots  are  lodged  at  the  back  of  the  mouth,  they  may  be  detached 
by  brushing  them  over  with  euoalyptus  oil,  or  a  mixture  of  one 
part  of  oil  of  turpentine  and  three  parts  of  sweet  oil,  applied  by 
means  of  a  mop  made  with  a  eponge  or  cotton  cloth ;  or  even  by 
rubbing  them  off. 

Perroncito  has  obtained  excellent  results  in  the  removal  of  bots, 
in  the  case  of  yearlings  and  two-year-olds,  by  giving  two  gelatin 
capsules,  each  containing  £  drachm  of  bisulphide  of  carbon,  eig'ht 
times  a  day,  with  intervals  of  two  hours  (total  amount  equal  to  720 
grains);  and  nextt  morning,  150  grains  of  tartar  emetic  in  the 
drinking  water.  The  bisulphide  of  carbon,  which  has  an  effect 
somewhat  similar  to  chloroform,  though  not  so  lasting,  caused  the 
animals  to  swuy  about  a  good  deal  during  movement,  and  increased 
thedr  secretion  of  saliva.  On  the  third  day,  a  large  number  of 
bots  were  passed  in  the  dung,  and  the  animals  quickly  recovered 
from  the  debility  and  loss  of  condition  from  which  they  had  suf- 
fered.    The  bisulphide  is  a  strong  antiseptic,  and  an  effective  de- 
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stroyer  of  bacteria.  Dr.  Whitla  remarks  with  reference  to  humanr 
practice  that  "  recent  reports  from  Chili  state  that  2  oz.  doses  of 
a  saturated  solution  of  the  drug  in  water,  when  given  with  milk 
L>efore  meals,  relieved  dysentery,  dyspepsia,  typhoid  fever,  etc." 

Tapeworms  {TtsnitB) 

have  been  found  in  the  horse ;  but  «o  rarely  that  we  need  not  con- 
sider them  here.  Their  presence  more  or  less  injuriously  affects 
the  animal's  health. 

Worms  {^Nematodes). 

All  the  worms  which  are  observed  to  come  away  from  the  horse, 
whether  naturally  or  by  the  influence  of  medicine,  should  be  thrown 
into  a  fire  or  into  boiling  water,  so  as  to  cut  short  thedr  power  of 
evil.  The  free  use  of  common  or  rock  salt  renders  the  intestines 
of  the  horse  a  more  or  less  unsuitable  place  of  residence  for  these 
])aradite8.  As  the  eggs  and  embryos  of  several  kinds  of  the  worms 
which  infest  the  horse  are  to  be  found  in  water,  especially  when 
the  water  is  stagnant ;  the  best  preventive  measure  is  attention  to 
the  quality  of  the  water  consumed  by  the  horse,  whether  as  drink- 
ing water,  or  as  water  adhering  to  forage,  such  as  grass,  lucerne, 
roots,  etc.  The  hotter  the  climate,  the  more  does  stagnant  water, 
other  things  being  equal,  teem  with  forms  of  animal  and  vegetable 
life  which,  like  the  worms  we  are  considering,  are  hurtful  to  the 
health  of  the  horse.  In  India,  the  practice  adopted  by  native 
grass-cutters,  of  soaking  the  grass,  so  as  to  add  to  its  weight  and 
to  increase  its  apparent  freshness,  before  giving  it  to  horses,  is  the 
cause  of  many  of  these  animals  becoming  infested  with  worms,  on 
account  of  the  water  selected  for  damping  the  grass  being  in  many 
cases  stagnant,  and  consequently  polluted. 

The  following  are  the  chief  kinds  of  worms  found  inside  the 
horse :  — 

1.  THE  ROUND  WORM  {oicaris  megalocephala)  resembles  an 
earth  worm  in  shape.  It  is  yellowish-white  in  colour,  stifif  and 
elastic.  When  full  grown,  it  varies  from  6  inches  to  14  inches  in 
length,  and  generally  resides  in  the  small  intestine;  although  it 
sometimes  invades  the  stomach,  in  which  its  presence  usually  causes 
great  derangement  of  the  horse's  health.  These  parasites  probably 
gain  entrance  into  the  animal's  body  in  the  water  he  drinks,  or 
in  the  damp  forage  he  eats.  "  The  eggs  which  they  lay,  are  never 
hatched  in  the  intestine,  but  are  expelled  with  the  dung"  (Cagny 
and  Gohert).  They  often  reside  in  the  horse  without  giving  any 
apparent  trouble,  in  which  case  their  numbers  are  probably  small. 


400  12<TEKNAL  PAKAblTES. 

When  a  horse  i»  largely  infeeted  bj  them,  he  falls  away  in  con- 
dition, and  his  general  health  becomes  more  or  less  affected, 
which  fact  may  be  made  evident  by  the  morbid  state  of  the  appe- 
tite, rough  coat,  pot  belly,  liability  to  colic,  and  slight  diarrhoea 
due  to  the  irhtating  presence  of  these  parasites.  When  worms 
infest  a  horse,  some  of  them  will  generally  come  away  with  the 
dung  from  time  to  time.  ''These  parasites  are  sometimes  so 
numerous,  that  they  block  up  the  small  intestine  and  give  rise 
to  colic,  which  may  kill  their  host.  They  occasionally  cause 
perforation  of  the  bowel "  (Gagny  and  Gobert), 

Dr.  L.  Valentine  describes  the  case  of  a  tramway  horse  in  Kome 
which  contained  in  its  stomach  and  intestines  1,142  specimens  of  the 
ascaria  megalocephala,  over  a  score  of  which  had  penetrated  the 
intestinal  into  the  peritoneal  cavity,  causing  fatal  peritonitis'' 
("  Veterinarian,"  Feb.,  1898). 

The  best  trtatiiunt  is  removal  of  the  cause,  for  which  1  have 
found  that  the  most  effective  plan  is  to  give  ^  drachm  each  of  tartar 
emetic  and  sulphate  of  iron  in  the  food  four  times  a  day  for  a  week, 
and  then  to  administer  a  purgative  in  the  form  of  a  ball  of  aloes 
(p.  598)  or  a  drench  of  a  quart  of  linseed  oil ;  keeping  the  animal 
during  that  period  rather  ''  short "  on  bran  (dry  or  in  mash) 
and  hay  or  grass.  Although  this  diet  will  weaken  him  for  the  time 
being,  it  wiU  also  affect  the  parasites,  and  will  induce  them  the  more 
readily  to  quit  their  abode.  Tartar  emetic,  which  has  but  a  slightly 
depressing  effect  on  the  horse,  even  when  given  in  very  large  doses, 
appears  to  have  an  extremely  nauseating  effect  on  the  worms, 
which  readily  come  away  when  subjected  to  its  influence.  Sulphate 
of  iron,  probably  on  account  of  its  astringent  qualities,  clears  the 
intestines  of  an  excess  of  mucus,  which  forms  a  nest  for  the  worms. 
In  obstinate  cases,  a  second  course  of  tartar  emetic  and  sulphate  of 
iron,  followed  by  a  purgative,  may  be  tried  after  an  interval  of  a 
week.  After  this,  the  animal  may  get  in  his  food,  a  drachm  of 
sulphate  of  iron  every  day  for  a  fortnight  or  three  weeks. 

Or  we  may  give  3  ounces  of  turpentine  in  a  quart  of  linseed  oil. 
Turpentine  causes  death  to  the  parasites  on  contact,  which  readily 
takes  place  owing  to  its  being  volatile.  As  turpentine  has  a  strongly 
stimulating  effect  on  the  kidneys,  the  large  dose  of  3  ounces  should 
not  be  repeated,  if  a  second  one  be  thought  necessary,  after  a  shorter 
interval  than  ten  days.  It  should  be  given  in  oil,  as  it  has  a 
very  irritating  effect  on  the  mucous  membrane,  when  undiluted. 
Oil  is  also  a  worm  destroyer,  in  that  it  clogs  up  the  skin  through 
which  the  worm  breathes. 

A  suitable  dose  of  tartar  emetic  for  a  well-bred  foal  nine  or  ten 
months  old  would  be  10  grains  three  times  a  day,  and  continued 
for  a  week. 
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Mr.  Peter  Wilson,  M.R.C.V.S.  in  "  The  Veterinarian,"  advises 
the  use  of  thjmol  (p.  406)  for  the  relief  of  this  disease. 

2.  THE  THREAD  OR  MAW  WORM  {oxyuris  curvula)  is  about 
an  inch  and  three-quarters  in  length,  when  of  full  size.  Its  tail 
end  is  thin  and  whip-like;  its  front  end  being  thicker  and  tenninat- 
ing  in  a  curve,  somewhat  in  the  form  of  the  crook  of  a  stick.  The 
presence  of  these  parasites  produces  little  disturbance  of  the  animaFs 
general  health ;  although  it  may  cause  irritation  about  the  dock, 
which  will  be  made  manifest  by  the  horse  rubbing  his  tail.  Accom- 
panying these  worms,  a  light  yellow  waxy  substance  (the  eggs  of 
the  parasites)  will  be  found  adhering  to  the  skin  immediately  below 
the  anus.  Thread  worms,  like  round  worms,  frequently  come  away 
with  the  dung. 

Treatment. — To  clear  out  the  rectum,  back  rake  (p.  638),  give  an 
enema  (p.  632)  of  warm  water,  and  then  administer  another  enema 
of  six  ounces  of  oil  of  turpentine  in  half  a  gallon  of  linseed  oil.  If, 
after  a  repetition  or  two  of  this  treatment,  the  worms  are  still  found 
in  the  horse,  we  may  conclude  that  they  are  too  far  up  in  the 
intestine  to  be  reached  by  an  enema,  and  we  may  consequently  treat 
the  animal  in  the  manner  directed  for  round  worms  (see  preceding 
page).  Anointing  the  inside  of  the  anus  with  a  little  mercurial 
ointment  on  the  finger,  will  allay  the  itching  and  will  hasten  the 
removal  of  those  worms  which  have  taken  up  their  abode  near  that 
part. 

3.  THE  PALISADE  WORM  {sclerostoma  equinum,  or  etrongulus 
armatus)  is  a  very  common  parasite  in  horses  of  most  countries, 
although  its  presence  in  the  animal  usually  remains  unsuspected. 
The  pastures  on  which  it  is  found  are  generally  poor  and  marshy. 
Its  body,  which  is  grey  or  brownish-red  in  colour,  is  more  or  less 
straight  and  stiff,  and  its  front  part  is  thicker  than  its  hind  ex- 
tremity. It  varies  a  good  deal  in  length ;  the  male,  from  f  inch  to 
1^  inch,  and  the  female,  from  eight-tenths  of  an  inch  to  2  inches. 
It  is  about  twenty  times  as  long  as  it  is  thick.  It  occurs  in  the 
horse  in  two  forms,  namely,  in  an  adult  and  in  an  immature  state 
(before  it  arrives  at  puberty).  In  the  former,  it  implants  itself  on 
the  mucous  membrane  of  the  csccum  and  large  colon,  by  means  of 
its  armed  mouth;  and  in  the  latter,  it  resides  chiefly  in  aneurisms, 
and  in  cysts  underneath  the  mucous  membrane  of  the  caecum  and 
large  colon,  but  is  occasionally  found  in  other  organs,  such  as  the 
brain,  testicles  and  liver. 

In  the  adult  state,  the  large  intestine  is  sometimes  "  studded  with 
them.  Chabert  counted  more  than  1,000  on  a  surface  of  two  inches, 
and  he  estimated  the  total  in  one  horse  at  more  than  a  million. 
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.  .  .  They  are  frequently  met  with  in  couplen;  two  individuals 
forming  almost  a  right  angle,  and  adhering  so  intimately  that  they 
may  be  preserved  in  this  condition  in  alcohol  "  (Neumann).  Their 
presence,  when  they  are  in  considerable  numbers,  sometimes 
causes  death  by  exhaustion  and  diarrhoea. 

Palisade  worms  seem  to  gain  entrance  into  the  body  of  the  horse, 
in  the  form  of  embryos,  wliioh  the  animal  swallows  in  the  water  he 
drinks,  and  in  the  damp  forage  he  eats.  Having  arrived  at  their 
intended  place  of  residence,  they  penetrate  through  the  mucous 
membrane  of  that  part,  underneath  which  each  worm  forms  a 
tumour  (or  cyst),  as  a  result  of  the  products  of  the  inflammation 
caused  by  their  presence.  These  cysts  or  temporary  nests,  which 
may  be  seen  or  felt  on  the  surface  of  the  intestine  when  it  is  opened 
after  death,  vary  in  size  from  that  of  a  pin's  head  to  that  of  a  hazel 
nut.  The  cysts  and  the  presence  of  the  worms  in  them  do  not 
appear  to  cause  any  serious  disturbance  to  the  animal's  health.  The 
immature  worms  in  the  cyst  vary  from  ^  of  an  inch  to  ^  of  an 
inch  in  length.  After  having  passed  through  a  stage  of  develop- 
ment in  their  respective  cysts,  the  worms  leave  them ;  some  going 
into  the  intestine,  to  attach  themselves  to  its  mucous  membrane, 
to  assume  the  adult  form,  and  to  produce  eggs,  which  are  expelled 
with  the  dung.  These  eggs  are  oval  in  shape,  are  about  tj-J^  of 
an  inch  long,  and  about  half  as  broad.  They  become  hatched  in 
water  or  damp  dung  in  from  three  to  eight  days  under  a  tempera- 
ture of  from  59°  to  77*^  F.  The  embryos  thus  produced  are  about 
^jf  of  an  inch  in  length.  They  have  a  blunt  head  and  a  thread- 
like tail. 

The  immature  worins  which  do  not  issue  from  the  cysts  directly 
into  the  intestine,  get  into  arteries  (chiefly  those  of  the  great 
mesenteric,  which  is  the  supplier  of  blood  to  all  the  intestines, 
with  the  exception  of  a  portion  of  the  rectum),  and  are  then 
liable  to  set  up  inflammation  in  these  vessels,  with  the  result  of 
a  sac  being  formed  by  the  dilatation  of  the  wall  of  the  arteiy. 
These  sacs  vary  in  size  from  that  of  a  pea  to  that  of  a  man's  head. 
The  wall  of  the  sac  becomes  'thickened,  and  the  8a>c  becomes  more 
or  less  filled  with  a  fibrous  deposit  formed  by  the  inflammatory 
exudation  and  by  clotted  blood.  There  is  a  passage  for  the  blood 
left  in  the  fibrous  deposit,  which  may  extend  for  some  distance  over 
the  internal  surface  of  the  artery,  either  towards  the  heart  or  away 
from  it.  The  sac  and  its  contents  are  called  an  aneurism ;  and  the 
fibrous  deposit,  a  thrombus.  Immature,  pink-coloured  worms,  of 
a  half  to  one  inch  in  length,  and  averaging  about  nine  in  number, 
are,  as  a  general  rule,  found  in  the  centre  of  the  clot.  Portions  of 
the  blood-clots  formed  by  these  aneurisms  are  apt  to  break  off, 
and,  on  being  carried  along  in  the  blood-current,  to  block  up  the 
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artery,  in  which  case,  the  obstruction  is  called  an  embolus.  Owing 
to  obstructione  thus  formed,  the  part  usually  supplied  by  the  artery 
becomes  more  or  less  paralysed,  with  the  result,  in  the  case  of  the 
intestines,  that  flatulent  colic  is  produced,  on  account  of  fermen* 
tation  taking  place  in  the  delayed  food.  On  the  formation  of  an 
embolus,  there  is  an  immediate  attempt  at  the  restoration  of  the 
circulation  by  side  branches  of  the  vessels.  We  then  have  a  race 
between  the  "  collateral  circulation  "  and  the  colic,  which  will  be- 
come cured  if  the  function  of  the  part  becomes  restored  before  the 
resulting  pain  or  flatulence  has  produced  fatal  consequences,  or 
before  twist  or  invagination  (pp.  420  and  421)  of  the  bowel  has 
taken  place.  These  emboli  may  produce  weakness  or  diminished 
freedom  of  action  of  the  hind  quarters. 

After  the  immature  worms  have  undergone  another  stage  of  deve- 
lopment in  their  respective  aneurisms,  they  again  launch  them- 
selves into  the  blood  stream,  and  by  its  means  they  reach  the  intes- 
tine, under  the  mucous  membrane  of  which  they  again  form  cysts ; 
become  adult;  and  emerge  into  the  intestine,  to  which  they  attach 
themselves  and  produce  eggs. 

As  a  rule,  these  aneurisms  ar^  not  found  in  foals  younger  than 
three  months  old,  and  are  more  frequent  in  aged  horses,  than  in 
young  ones. 

The  dangers  due  to  the  presence  of  palisade  worms  in  the  arteries 
are :  embolism,  and  rupture  of  the  wall  of  the  aneurism,  in  which 
case  there  will  usually  be  fatal  bleeding  into  the  abdominal  cavity, 
with  rapid  failure  of  the  physical  powers  and  bloodlessness  of  the 
mucous  membranes. 

Although  these  emboli  give  rise  to  no  characteristic  symptoms^ 
we  may  suspect  their  presence  when  we  find  that  the  horse  is  liable 
to  colic  without  any  errors  of  diet  being  to  blame,  and  when 
the  seat  of  pain  appears  to  be  far  back,  as  will  be  shown  by  the 
animal  crouching  behind  and,  if  obliged  to  walk,  getting  his  hind 
legs  under  him  as  much  as  possible.  Often,  when  the  animal  seems 
on  the  point  of  death,  with  the  surface  of  his  body  very  cold, 
he  will  take  a  sudden  change  for  the  better,  owing  to  the  collateral 
circulation  becoming  established,  and  will  rapidly  mend.  In  the 
treatment  of  this  form  of  worm  colic,  I  would  advise  a  drench  of 
a  pint  of  linseed  oil,  and  2  oz.  of  turpentine,  followed,  if  necessary, 
by  an  ounce  of  chlorodyne  in  a  pint  of  water,  or  half  an  ounce  of 
the  extract  of  Indian  hemp.  Besides  the  symptoms  of  colic  caused 
by  embolism,  the  presence  of  the  worms  in  the  intestines  gives 
rise  to  more  or  less  inflammation  of  the  bowels,  diarrhoea,  gene- 
rally, of  a  foetid  and  sometimes  bloody  character,  and  slight  attacks 
of  colic.  The  diarrhoea,  disturbance  of  the  functions  of  digestion 
and  circulation,  and  drain  on  the  constitution  by  the  presence  of 
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these  parasites  in  the  intestines  and  blood-vessels,  induce  loss  of 
condition,  general  debility,  unthriftness  of  the  coat,  and  some- 
times a  dropsical  swelling  imder  the  bellj.  The  treatment  appro- 
priate to  the  removal  of  these  parasites  from  the  intestines  is 
similar  to  that  for  round  worms  (p.  400),  namely,  by  tartar  emetic 
and  sulphate  of  iron,  followed  by  a  purgative,  or  we  may  try 
thymol  (p.  406). 

4.  SCLEROSTOMA  TETRACANTHUM  (Strongylus  Utracan- 
thus)  somewhat  resembles  the  palisade  worm  in  appearance.  The 
fore  part  of  its  cylindrical  body  tapers  towards  the  head,  which  is 
truncated  (cut  short  off).  The  mouth  is  circular,  and  is  provided 
with  four  prominent  spines  (or  suckers);  hence  its  name.  The 
mouth  has  two  other  suckers  (or  papillae),  but  they  are  compara- 
tively short.  This  worm  uses  its  suckers  to  attach  itself  to  the 
mucous  membrane  of  the  intestine.  It  varies  from  a  third  to  three- 
quarters  of  an  inch  in  length,  and  is  white ;  although  it  usually 
appears  to  be  of  a  blood-red  colour  during  life,  by  reason  of  the 
blood  which  is  generally  contained  in  it.  Hence,  it  is  often  called 
"the  red  worm." 

This  parasite  and  the  palisade  worm  are  found  more  or  less 
frequently  all  over  the  world.  I  learn  from  Veterinary-Surgeon 
Desmond  that  they  are  found  in  Australia,  only  on  pastures  which 
have  been  for  a  long  time  under  cultivation;  that  lucerne  pad- 
docks give  the  greatest  number  of  cases ;  and  that  these  parasites 
have  been  imported  into  the  Australasian  colonies.  The  s.  tetra- 
canthus  and  «.  armatuB  are  almost  always  associated  together  in 
their  attacks  on  horses. 

Its  favourite  haimt  is  marshy  land,  like  the  Cambridgeshire  fens, 
where  it  is  a  constant  resident,  according  to  Mr.  H.  C.  Wilkie, 
F.R.C.V.S.  ("Journal  of  Oomp.  Path."  March,  1896).  Mr.  W. 
Shipley,  jun.,  F.R.C.V.S.,  states: — ^"  As  far  as  my  experience  goes, 
I  believe  certain  pastures  are  infested  with  these  worms,  and 
colts  turned  on  them  invariably  get  them.  As  a  rule,  they  are 
low-lying,  indifferent  marshes.  I  have  not,  however,  satisfied  my- 
self as  to  their  existence  on  some  old  heavily-wooded  parks  and 
pastures,  but  I  always  look  to  old,  poor  marsh  land.  It  is  certain 
that  marshes  on  which  husk  is  known  to  be  prevalent  are  also 
infested  with  these  worms.  I  have  clients  who  invariably  lose  a 
colt  or  more  from  these  worms,  while  their  neighbours  never  have 
a  case"  (The  "Veterinarian,"  March,  1896).  Husk  is  a  form  of 
bronchitis  which  frequently  attacks  sheep,  and  which  is  caused 
by  the  entrance  into  the  windpipe  of  worms  (strongyli)  that  are 
closely  related  to  the  palisade  worm  and  the  "  red  worm."  It 
is  therefore  evident  that  ground  which  harbours  the  parasites  of 
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husk,  is  likely  to  be  favourable  to  the  growth  and  deyelopment 
of  palisade  and  red  worms,  and  should  therefore  be  avoided  as 
pasture  lands  hj  horse-owners.  The  same  remark  applies  to  the 
parasites  (flukes)  which  often  give  rise  to  disease  of  the  liver  in 
sheep. 

Mr.  Shipley  tells  us  that ''  yearlings  are  more  liable  to  be  affected 
than  adults;  in  fact  it  is  seen  only  rarely  in  flve-year-olds  and  up- 
wards. Moreover,  in  adults  the  effects  are  nothing  like  so  dis- 
astrous." 

The  mode  of  attack  of  the  sderoetoma  tetracanthum  is  practi- 
cally similar  to  that  of  the  palisade  worm,  except  that,  as  far  as 
we  know,  it  does  not  get  into  the  arteries.  The  embryos  enter 
the  horse's  system  by  means  of  the  water  he  drinks,  or  the  damp 
forage  he  eats,  and  having  arrived  in  the  caecum  or  large  colon, 
they  burrow  through  the  mucous  membrane  of  the  intestine,  and 
each  of  them  forms  a  cyst,  in  which  it  coils  itself.  It  then  under- 
goes a  stage  of  development,  becomes  mature,  issues  from  its  cyst, 
attaches  itself  to  the  mucous  membrane  of  the  intestine  (caecum  or 
large  colon),  and  breeds ;  the  eggs  being  carried  out  in  the  dung. 
The  worms  do  not  come  to  puberty  until  they  leave  their  cysts.  If 
we  open  the  caecum  or  large  colon  of  a  dead  horse  which  is  in- 
fested with  these  parasites,  and  scrape  the  mucous  membrane  of 
that  part,  we  shall  see  on  its  surface,  small  dark  spots,  which 
indicate  the  position  of  the  cysts,  and  if  we  cut  into  one  of  them, 
we  shall  find  in  it  a  coiled-up  worm,  which  may  be  an  embryo,  or 
an  adult  worm  that  is  ready  to  quit  its  cyst  and  enter  the  intestine. 
The  foregoing  account  of  the  migrations  of  these  parasites  coin* 
cides  with  that  given  by  Neumann,  Friedberger  and  Frohner, 
Cad^c  and  other  authorities ;  but  some  of  the  details  of  the  sub- 
ject have  not  yet  been  definitely  settled. 

"  I  have  had  cases  of  this  form  of  helminthiasis  brought  under 
my  notice  as  early  as  December,  but  as  a  rule  I  think,  they  are  more 
numerous  during  the  months  of  January,  February,  and  March.  It 
would  seem  that  about  this  time  the  larvse,  coiled  up  in  the  mucous 
membrane  of  the  caecum  and  large  colon,  are  approaching  matu- 
rity. They  have  increased  much  in  size,  and  many  of  them  are 
preparing  to  make  a  way  through  their  epithelial  covering,  while 
some  are  already  free  in  the  lumen  of  the  bowel  and  have  reached 
their  full  development"  fWilkie), 

The  principal  symptoms,  all  of  which  are  not  necessarily  present 
at  the  same  time,  are  as  follows :  — ^Dropsical  swellings  of  the  lower 
surface  of  the  belly,  sheath  and  limbs;  pale  condition  of  the 
mucous  membranes;  watery  and  more  or  less  inflamed  state  of 
the  eyes ;  bad  smelling  diarrhoea ;  dulness ;  debility ;  emaciation ; 
staring  coat ;  and  the  presence  of  the  worms  in  the  dung.     "  When 


406  INTERNAL  PARASITES. 

recently  discharged^  they  are  the  oalour  of  arterial  blood,  but  thej 
dry  up  rapidly  and  the  colour  becomes  darker,  and  they  thus 
easily  escape  the  notice  of  the  casual  observer.  .  .  .  The  tem- 
perature is  often  sub-normal;  appetite  usually  impaired,  often 
capricious ;  and  indigestion,  with  abdominal  pains,  is  by  no  means 
an  uncommon  complication  "  (Wilkie).  Formerly  the  disease  was 
often  called  pernicious  anaemia  or  water  farcy. 

The  gravity  of  the  case  depends  chiefly  on  the  youth  of  the 
animal  and  on  the  number  of  worms  that  are  in  him.  As  the  adult 
parasites  are  blood-suckers,  and  as  the  immature  ones  cause  irrita- 
tion to  the  intestine  while  they  are  in  their  cysts,  we  can  easily 
understand  how  death  often  occurs  from  exhaustion  and  diarrhoea, 
in  which  blood  is  sometimes  found.  It  is  probable  that  the  disease 
is  chronic,  only  when  fresh  relays  of  these  worms  are  imported  into 
the  intestine  from  time  to  time;  because  the  eggs  are  carried 
out  along  with  the  dung,  and  adult  worms  are  frequently  expelled 
in  the  same  manner,  in  varying  numbers.  Hence,  if  the  patient  is 
removed  from  further  infection,  we  may  reasonably  infer  that  the 
chance  of  his  recovery  will  be  far  greater,  than  if  his  system  re- 
mains exposed  to  the  continued  entrance  of  these  parasites. 

Treatment, — Recently,  the  good  effects  of  thymol  in  this  disease 
has  been  amply  proved.  It  may  be  given  daily  in  doses  of  from 
10  to  15  grains  for  four  or  five  days,  followed  by  a  drench  of 
linseed  oil,  suitable  in  quantity  to  the  age  and  size  of  the  patient 
(p.  595).  Thymol  is  most  easily  given  in  dry  food.  The  best 
method  for  its  administration  is  in  a  gelatine  capsule,  as  a  ball.  It 
is  insoluble  in  water,  but  the  amount  here  prescribed  would  readily 
dissolve  in  a  glass  of  whisky  or  other  spirits,  which  could  be  mixed 
in  a  pint  of  milk.  Dr.  Whitla,  writing  about  human  practice,  says 
that  thymol  "  should  never  be  given  in  solution,  as  it  causes  a 
burning  sensation  in  the  throat  and  mouth."  Thymol  can  be 
repeated  as  may  be  required. 

The  strength  should  be  kept  up  by  liberal  feeding,  such  as  hens' 
eggs  (from  6  to  12  daily)  and  com;  and  about  4  oz.  of  common 
salt  should  be  mixed  through  the  food  every  day.  In  the  case 
of  an  animal  at  grass,  the  corn  should  be  supplied  gradually,  so 
that  his  digestive  organs  may  become  accustomed  to  it.  Care 
should  be  taken  that  the  water  he  gets  is  absolutely  free  from 
parasites. 

5.  FILARIiE  are  thread-like  worms,  which,  when  full  grown, 
are  from,  say,  2  to  6  inches  in  length.  Their  tails  are  more  or 
less  curled.  They  are  usually  found  in  serous  sacs,  such  as  the 
cavity  of  the  abdomen,  that  of  the  chest,  that  of  the  pericardium 
(the  sac  which  covers  the  heart),  and  the  cavity  which  contains  the 
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^ateiy  humour  of  the  eye  (p.  339).  From  the  abdomen  they  some- 
times descend  into  the  sac  which  contains  the  testicles. 

All  of  us  who  have  lived  in  India  must  have  observed  the  frequency 
with  which  many  Arab  and  Persian  horses  suffer,  in  that  country, 
from  a  chronically  enlarged  condition  of  the  testicles  and  spermatic 
cord,  usually  brought  on  by  the  presence  of  filaria  equina  (p.  345). 
The  late  Mr.  J.  H.  Steel  ("  Veterinary  Journal,"  vol.  xxvii.,  p.  327), 
when  writing  about  "  big  testicle  and  dropsical  cord,''  states : 
"Almost  invariably  on  incision  into  the  scrotum  in  hydrocele 
(dropsy  of  the  scrotum),  sarcocele  (tumour  of  the  testicle),  and 
cases  of  adhesions  of  the  testis  to  the  scrotum,  one  or  more  speci- 
mens of  the  thread-worms  in  question  wriggle  through  the  incision, 
or  come  away  with  the  hydrocele  fluid." 

Castration  appears  to  be  the  only  treatment  which  could  be 
successfully  applied  to  such  cases. 

FilarifiB  are  also  the  cause  of  ''  worm  in  the  eye  "  (p.  344),  and 
of  one  fonn  of  kumree  (p.  543). 

The  eggs  and  embryos  of  fllarise  are  to  be  frequently  found  in 
stagnant  water  (abundantly  so  in  many  parts  of  India),  along  with 
which  they  gain  access  into  the  alimentary  canal  of  the  horse 
that  drinks  the  contaminated  fluid.  Being  extremely  minute, 
they  become  absorbed,  or  work  their  way  into  the  blood-vessels 
and  are  taken  into  the  blood-current  to  be  deposited  in  some 
fitting  resting-place,  from  which,  on  becoming  fully  developed, 
the  worms  issue  into  active  life. 

6.  SPIROPTERA  RETICULATA  is  a  very  thin,  spiral-shaped 
worm,  which  is  about  18  inches  long,  when  full  grown,  and 
is  found  in  fibrous  tumours,  principally,  about  the  flexor  tendons 
of  the  fore  legs.  The  tumours  are  about  an  inch  in  diameter,  and 
respectively  contain  a  coiled-up  worm  in  their  centre.  These  para- 
sites are  also  met  with  in  the  synovial  bursas  of  the  fore  legs. 
Removal  of  the  tumour  with  the  knife  and  subsequent  antiseptic 
treatment  (p.  74)  of  the  wound  are  the  appropriate  remedies. 
The  presence  of  the  tumours  gives  rise  to  more  or  less  lameness. 

PREVENTION  OF  WORMS  IN  HORSES.— From  a  practical 
point  of  view  the  best  way  for  preventing  horses  at  grass  from 
getting  worms  is  to  avoid  infected  pastures,  keep  them  on  dry 
soil,  see  that  their  water  supply  is  pure,  and  allow  them  a  liberal 
supply  of  rock  salt.  Professor  TTieobald  wisely  remarks  that 
''one  of  the  most  important  things  to  be  done  in  an  outbreak 
is  to  ensure  the  destruction  of  the  dxmg,  with  its  heavy  comple- 
ment of  eggs,  and  thus  prevent  the  distribution  of  the  disease, 
as  well  as  the  continuance  of  it  in  an  already  infected  area." 

If  the  land  on  which  the  affected  horses  are  grazed  is  under 
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Kuspicioo,  lime  and  salt  mar  be  freeiy  use<L  If  it  be  not  convenient 
to  break  up  the  pasture  (which  is  always  the  best  plan),  we  may 
drehM  it  about  November  with,  saj,  4  tons  of  quicklime  to  the 
acre.  It  will  then  be  readr  for  stodL  to  graxe  on  it  hy  the  follow- 
ing March.  Or  we  may  dress  it  with  half  a  ton  of  salt  to  the 
acre.  Uere,  the  amount  of  lime  in  the  soil  will  be  our  best  guide. 
**  Huh,  though  not  a  direct  plant  food,  has  a  most  important  in 
direct  effect  upon  the  potash,  lime,  and  magneda  in  the  soil,  effect- 
ing their  decomposition,  and  rendering  them  in  an  available  condi< 
tiou  to  be  taken  up  by  roots.  In  other  words,  salt  acts  as  a 
purveyor  to  the  plants.  As  regards  lime,  nothing  need  be  said 
more  tliaa  what  is  well  known,  namely,  that  it  is  a  direct  plant 
food,  and  indirectly  it  acts  in  many  important  ways,  neutralising 
poisonous  acids,  and  bringing  about  the  decomposition  of  organic 
matter,  etc."  ("  The  Field ").  After  liming,  salting,  and,  if  pos- 
sible, draining  the  infected  land,  horses  should  be  kept  off  it  for 
at  least  a  year. 
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NON-PABASITIG   DISEASES   OF   THE   DlQESTlVB  CaNAL. 

INFLAMMATION   OF   THE   MOUTH   AND   TONGUE COLIC ^SPASMODIC   COLIC 

— ^FLATULENT   COLIC — ^FLATULENT   DISTENSION   OF   THE   STOMACH- 
WORM    COLIC — INFLAMMATION    OF    THE    INTESTINES ^RUPTURE    OF 

THE  STOMACH,  RUPTURE  OF  THE  INTESTINES  AND  VOMITING TWISTS 

AND  FOLDS  OF  THE  INTESTINES ^INFLAMMATION  FROM  EATING  SAND 

^IMPACTION    OF    THE    STOMACH GRASS    STAGGERS SUPERPURGA* 

TION — ^DIARRHGSA — SPECIFIC  DIARRH(EA  OF  FOALS — CHRONIC  INDI- 
GESTION  CONSTIPATION ^LAMPAS CHOKING PROLAPSE     OF    THE 

RECTUM CALCULI  AND  CONCRETIONS. 

Iiiflammation  of  the  Houth  and  Ton^e  {Aphtha^ 
Pustular  Stomatitis), 

The  chief  forms  of  infiaiumation  of  the  mouth  and  toDgue  which 
we  usually  note  in  the  horse  are :  1.  A  superficial  eruption  on  the 
mucous  membrane,  after  certain  diseases,  somewhat  similar  to  that 
we  may  see  on  the  lips  of  a  man,  at  times,  during  the  convalescent 
stage  of  intermittent  fever.  2.  An  inflammatory  peeling  off,  in 
patches,  of  the  mucous  membrane  of  the  mouth  and  tongue ;  with, 
perhaps,  the  formation  of  a  small  amount  of  matter  (pus),  at  parts 
where  the  sores  are  deep.  We  may  class  these  two  forms  under 
the  heading  of  aphthse.  3.  A  contagious  inflammation  (pustular 
stomatitis)  which  extends  all  over  the  mouth  and  tongue,  and,  gene- 
rally, to  the  nostrils,  as  well  as  to  the  face,  and  even  to  other  parts 
on  which  the  discharge  falls.  The  eruption  consists  of  small 
nodules,  or  boUs,  which  ulcerate,  and  run  their  course,  as  a  rule, 
in  about  a  fortnight.  A  good  deal  of  discharge,  and  some  swelling 
of  the  parts,  accompany  the  inflammation.  The  ulcers  lack  the 
chancro^like  appearance  of  those  of  glanders.  The  disease  may  be 
cammunicated  to  cattle  and  man.  In  some  instances,  the  horse 
seems  to  have  received  it  from  cattle,  in  which  case  it  would  appear 
that  contact  with  the  discharge,  left,  perhaps,  on  fodder,  would  be 
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sutfioient  for  the  propagation  of  the  virus,  without  abrasion  of  the 
surface  of  the  mucous  membrane.  This  disease  is  similar  to  the 
thrush  of  human  beings  and  is  due  to  the  presence  of  a  vegetable 
para«ite,  oidium  albicans,  which  is  a  yeast  fungus.  For  conveni- 
ence saJte  I  have  included  it  in  the  present  chapter,  instead  of  the 
preceding  one. 

TREATMENT  consists  in  frequent  bathing  of  the  part  with 
a  solution  of  1  oz.  borax,  in  4  oz.  glycerine^  and  2  oz.  of  water; 
or  of  a  saturated  solution  of  borax,  or  alum  in  water.  The  animal 
should  be  carefully  nursed,  and  have  "  soft "  food  to  eat.  Abun- 
dance of  linseed  tea  would  be  an  appropriate  drink.  In  the  con- 
tagious form,  we  might  give  liquor  arsenicalis  (p.  601)  to  act  on  the 
disease  germs.  In  all  oases,  2  oz.  of  bicarbonate  of  soda,  mixed  in 
tlic  food,  would  be  advisable. 

Colio 

being  the  manifestation  of  pain  in  the  interior  of  the 
abdomen,  is  a  symptom  of  various  diseases,  such  as:  irritation  of 
the  intestines,  due  to  indigestion ;  worms  (especially  the  strongyltu 
armatua,  p.  401);  enteritis;  hernia;  twisted  bowel;  calculus  in 
the  intestines ;  obstruction,  etc.  Hence,  when  a  horse  is  seized  with 
an  attack  of  colic,  the  person  treating  him  should  endeavour  to  find 
out  the  nature  of  the  disease,  so  that  he  may  try  to  remove  the 
cause. 

FREQUENCY  OF  COLIC— Bollinger,  who  has  collected  statis- 
tics of  many  thousands  of  cases,  states  that  about  40  per  cent,  of 
the  attacks  of  internal  diseases  of  horses  may  be  put  down  to  colic ; 
and  that  the  mortality  from  it  is  about  13  per  cent.,  and  about 
40  per  cent,  of  the  general  death-rate.  My  own  experience  is,  that 
cases  of  colic  are  at  least  ten  times  more  frequent  among  horses 
which  live  under  ordinary  stable  conditions,  than  among  those 
whose  watering,  feeding,  and  work  are  carefully  and  scientifically 
regulated.  The  great  frequency  and  danger  of  colic  in  horses  are 
due  to  the  fact  that  they  can  veiy  rarely  vomit. 

The  GENERAL  SYMPTOMS  are  those  of  spasmodic  colic  or 
flatulent  colic  (pp.  411  and  414);  or  of  both,  in  more  or  less  un- 
equal proportions. 

PRINCIPLES  OF  TREATMENT.— From  the  enumeration  of  the 
causes  of  colic,  we  can  see  that  what  would  be  curative  in  one 
case,  might  be  fatal  in  another.  For  instance,  the  administratioD 
of  a  dose  of  aloes,  which  would  speedily  remove  the  cause  of  pais 
due  to  the  presence  in  the  intestines  of  indigestible  food  recently 
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eaten,  would  be  an  extremely  bad  thing  to  give  to  an  animal  suffer- 
ing from  colic  arising  from  acute  inguinal  hernia,  or  long-con- 
tinued constipation.  In  the  former  case,  the  aloes  would  greatly 
aggravate  the  congestion  or  inflammation  of  the  imprisoned  bowel ; 
in  the  latter,  by  forcing  the  offending  mass  through  the  bowel, 
it  might  lead  to  rupture  of  the  intestine,  or  might  set  up  fatal  in- 
flammation. Hence,  I  would  advise  that  as  long  as  the  cause  of 
colic  in  any  particular  case  remains  unknown,  it  is  best  to  continue 
to  treat  symptoms.  Thus,  if  pain  be  the  only  symptom  discernible, 
we  might  give  Indian  hemp,  chlorodyne,  or  chloral  hydrate:  the 
first-named  for  preference.  If  we  had  a  free  choice  of  drugs,  it 
would  be  well  to  limit  the  use  of  opium  in  colic  to  cases,  like 
those  of  hernia,  in  which  it  is  desirable  to  check  the  action  of 
the  bowels.  If  the  colic  be  complicated  by  tympanites  (distension 
of  the  abdomen  with  gas),  we  might  also  use  turpentine,  which  has 
a  powerful  effect  in  checking  fermentation.  Puncturing  the  large 
intestine  (p.  677)  is  a  very  efficient  means  for  relieving  flatu- 
lency. As  soon  as  we  find  out  what  is  causing  the  pain,  we 
should  of  course  seek  to  remove  it.  By,  however,  treating  the 
symptoms  of  pain  and  flatulency,  we  not  only  do  no  harm;  but 
may  save  the  animal's  life  by  relieving  distressing  symptoms  which 
might  kill  the  patient  by  their  intensity. 

Uorses  which  are  subject  to  colic  without  ostensible  cause, 
should  be  regarded  with  extreme  suspicion;  for  such  attacks  are 
often  indicative  of  the  presence  of  calculi  in  the  bowels,  of  colic 
brought  on  by  the  palisade  wonn  (p.  401),  or  of  other  grave  affec^ 
tions. 

The  division  of  abdominal  pain  into  spasmodic  colic  and  flatu- 
lent colic  is  an  arbitrary  one  which  has  no  merit  beyond  that  of 
the  sanction  of  custom.  We  should  bear  in  mind  that  colic'  may 
occur  in  several  ways,  without  there  being  either  spasm  or  flatu- 
lence. Instead  of  these  terms,  I  venture  to  suggest  those  of 
colic  without  flatulent  distension,  and  colic  with  flatulent  dis- 
tension. 

Spasmodic  Colio 

is  the  term  applied  to  spasm  of  the  muscular  coat  of  the  intes- 
tines, generally  caused  by  irritation  due  to  the  presence  in  them 
of  undigested  food.  It  may  also  be  caused  by  chill.  It  is  usually 
brought  on  by  injudicious  watering  and  feeding,  especially,  when 
the  horse  is  exhausted  by  hard  work  and  long  fasting;  for  the 
digestive  apparatus  is  then  in  a  weakened  state.  Some  animals, 
from  natural  or  induced  weakness  of  these  organs,  are  prone  to 
colic  at  all  times,  unless  when  carefully  managed.     This  form  of 
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colio  is  rare  among  horses  whioh  are  properly  fed  and  looked 
after. 

In  England,  spasmodic  colic  is  generallj  due  to  spasm  of  the 
small  intestine;  and  in  Scotland,  to  that  of  the  large  bowel,  on 
account  of  its  becoming  obstructed  by  the  excess  of  woody  fibre 
contained  in  the  grass  of  that  country.  Hence,  as  we  shall  see 
further  on,  it  is  safer  to  give  a  purgative  in  cases  of  spasmodic  colic 
in  England  than  in  Scotland. 

As  mistakes  are  liable  to  be  made  in  deciding  if  the  attack 
is  one  of  colic  or  inflammation  of  the  intestines;  the  person  in 
charge  of  the  patient  should  carefully  study  the  symptoms  of 
both  diseases  before  deciding  on  a  doubtful  case,  supposing  that 
he  cannot  obtain  the  help  of  a  veterinary  surgeon. 

Entire  horses,  when  suffering  from  colic,  especially  when  they 
show  a  tendency  to  lie  on  their  backs,  should  be  examined  for 
hernia. 

SYMPTOMS. — ^The  first  symptoms  are  usually:  disindination 
to  go  on,  if  at  work ;  depression ;  uneasiness ;  pawing  with  a  fore 
foot ;  arching  the  back ;  looking  round  at  the  fiank ;  and  making 
attempts  to  lie  down,  which  the  patient  does  very  carefully  at 
tliis  stage.  As  the  attack  proceeds,  the  animal  may  cow-kick  at 
his  belly,  or  seek  relief  from  the  pain  which  has  seized  him,  by 
rolling  on  the  ground.  During  these  times  the  pulse  will  be  fre- 
quent, breathing  laboured,  and  body  more  or  less  covered  with 
patches  of  perspiration.  There  are  distinct  intervals  of  freedom 
from  pain;  the  commencement  of  an  intermission  being,  perhaps, 
marked  by  the  horse  starting  up  on  to  his  feet — after  rolling  and 
struggling — and  beginning  to  walk  round  his  box,  feed,  or  look 
about,  as  if  nothing  had  occurred.  Another  attack  soon  comes 
on,  with  more  or  less  violence;  and  ihe  pain  gradually  passes  off, 
or  the  animal  throws  himself  about  and  dies  from  exhaustion,  or 
from  some  other  complication.  While  pain  lasts,  the  skin  over  the 
abdomen  is  not  sensitive  as  it  is  in  inflammation  of  the  stomach 
and  intestines;  and  pressing  and  rubbing  it  seems  to  give  relief. 
During  the  intervals  of  rest,  the  condition  of  the  breathing,  pulse, 
and  skin  is  normal,  or  nearly  so.  During  the  periods  of  pain,  the 
pulse  is  frequent  and  full.  The  best  distinguishing  symptom  is 
that  the  pain  is  intermittent.  Among  imfavourable  symptoms 
we  find :  a  cold  and  wet  (from  perspiration)  condition  of  the 
surface  of  the  body;  high  internal  temperature;  frequent,  small, 
and  hard  pulse  (showing  development  of  inflammation ;  see  p.  416 
et  seq.) ;  difficulty  of  breathing ;  and  a  haggard  expression  of  the 
face.  The  act  of  staling  in  a  normal  and  easry  manner  is  a  very 
hopeful  sign. 
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TREATMENT. — Gamgee  taught  that  colic  being  due  to  the 
presence  of  some  undigested  irritating  substance  in  the  bowels; 
its  rational  treatment  is  removal  of  the  offending  matter  by  pur- 
gatives and  enemas.  This  practice,  as  I  have  pointed  out  on  pp. 
410  and  411,  is  not  always  safe.  (Besides,  a  strong  purgative  would 
uufit  a  horse  for  work  for  a  few  days.  The  employment  of  an 
antispasmodic,  such  as  turpentine,  chloric  aether,  chlorodyne,  or 
even  alcohol,  is  as  rational  as  that  of  a  purgative;  for  the  anti- 
spasmodic, like  the  purgative,  stimulates  the  intestine  to  get  rid 
of  the  offending  material,  without,  however,  causing  the  discharge 
of  watery  fluid.  We  should  also  remember  the  fact  that  untreated 
colic  is  not  necessarily  fatal.  In  fact,  the  majority  of  cases  of 
colic  would  recover  if  left  alone. 

In  ordinary  cases,  I  give  the  following  drench :  — 

Turpentine    ...         ...         ...  ...         2    oz. 

Linseed  oil    ...  1^  pint. 

Some  practitioners  prefer  an  ounce  of  chloric  aether  to  the  turpen- 
tine in  the  above  draught. 

In  these  oases,  linseed  oil  acts  very  usefully  as  a  gentle  aperient 
which  does  not  cause  watery  evacuations,  and  as  a  protective  vehi- 
cle for  the  turpentine.  The  turpentine  checks  the  formation  of 
gas,  and  stimulates  the  motion  of  the  intestines.  It  may  be  given 
in  gruel  (as  a  drench),  if  the  oil  be  not  procurable. 

If  relief  be  not  obtained,  give  a  subcutaneous  injection  (p.  633 
of  eserine  (p.  609),  and,  if  necessary,  1  oz.  of  chloral  hydrate  in  a 
pint  of  water,  as  a  drench.  Above  all  things,  we  should  exercise 
patience. 

The  following  is  a  useful  ball  for  colic  in  Asiatic  countries  whero 
its  component  drugs  can,  as  a  rule,  be  easily  procured :  — 

Opium...         ...  ...  ...  ...         1^  drachm. 

Asafoetida        1  „ 

Camphor         ...         ..  ...         ...         2  „ 

If,  in  the  first  instance,  nothing  else  is  to  be  had,  we  may  give 
a  quart  of  warm  ale,  fortified  by  a  quarter  of  a  pint  of  spirits  and  a 
tablespoonful  of  powdered  ginger;  or,  better  still,  an  ounce  of 
clUorodyne  in  a  pint  of  cold  water. 

The  horse  should  be  kept  quiet  in  his  stall,  with  plenty  of  bed- 
ding under  him,  so  that  he  ma/  relieve  himself  by  rolling,  and 
should  not  be  distressed  by  exercise.  If,  however,  he  begins  to 
throw  himself  about  violently,  it  is  advisable  to  give  him  the 
chloral  hydrate  already  advised,  in  order  to  prevent  him  injuring 
himself  internally.  He  may  have  one  or  two  enemas  of  warm 
water;   the  surface  of  his  body  should  be  well  hand-rubbed;  his 
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abdomen  fomented;    and  he  should  be  kept  warm.     A  catheter 
(p.  655)  should  be  pcissed,  if  the  bladder  is  full. 

Flatulent  Colio. 

This  dangerous  form  of  colic  is  due  to  the  distension  of  the 
bowels  by  gas,  resulting,  generally,  from  the  decomposition  of  un- 
digested food  contained  in  them.  It  sometimes  follows  spasmodic 
colic,  in  which  case,  we  have,  in.  the  first  instance,  spasm  due  to 
irritation  set  up  by  the  presence  of  undigested  matter;  and,  sub- 
sequently, distension,  owing  to  its  decomposition. 

We  may  conclude  that  flatulent  colic  is  usually  caused  by  errors 
in  feeding  and  watering  the  horse.  Perhaps,  he  has  been  given  a 
large  quantity  of  rank  grass,  watery  roots,  or  boiled  grain,  which, 
on  account  of  its  moist  nature,  is  quickly  swallowed  without  being 
properly  masticated.  The  gastric  juice,  being  too  much  diluted 
by  the  fluid  portion  of  the  forage,  performs  its  office  imperfectly; 
decomposition  takes  place ;  and  the  bowels  become  filled  with  gas. 
Or,  the  thirsty  horse,  after  feeding,  may  have  had  a  draught  of 
water  which  may  have  diluted  the  gastric  juice  to  an  injurious 
extent,  or  may  have  checked  its  secretion  by  chilling  the  stomach, 
and  we  may  get  a  case  similar  to  the  one  just  described.  Or  the 
horse  may  have  been  worked  soon  after  being  fed.  Here  the  mus- 
cular labour  will  tend  to  check  the  secretion  of  gastric  juice,  and 
arrest  the  movements  in  the  stomach  which  are  necessary  to 
digestion;  distension  and  colic  being  the  probable  results.  Feed- 
ing horses  immediately  after  work,  without  watering  them,  is 
apt  to  cause  colic 

Horses  which  are  fed  on  large  quantities  of  boiled  food,  frequently 
become  chronically  disposed  to  attacks  of  flatulent  colic,  from  the 
fact  of  their  stomach  having  become  weakened  from  continued  over- 
distension. 

In  Northern  India,  horses  are  generally  fed  on  a  kind  of  pea, 
called  gram.  As  it  is  hard  and  dry,  some  persons  ignorantly  con- 
sider that  it  should  be  well  soaked  in  water  before  being  given  to 
the  horse.  If  this  be  done,  the  gram  is  imperfectly  masticated, 
and  the  bolus  of  food,  instead  of  being  thoroughly  mixed  with 
saliva  before  entering  the  stomach,  in  which  state  it  would  be 
ready  for  reception  by  that  organ,  is  simply  saturated  with 
water.  Sometimes,  the  gram  is  steeped  so  long  that  fermentation 
actually  commences  in  it  before  it  is  given  to  the  horse.  Naturally 
this  system  of  feeding  is  a  fruitful  source  of  indigestion,  and 
occasionally  produces  colic. 

Some  years  ago,  watering  after  feeding  was  a  not  unfrequent 
practice   in   batteries   of   artillery   and    regiments   of  cavalry  in 
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India,  and  was,  of  course,  attended  by  many  cases  of  colic,  with 
instances  of  rupture  of  the  stomach,  now  and  then.  I  am  glad 
to  say  that  such  barbarous  methods  are  falling  into  disuse  in 
that  country.  Watering  after  feeding  is  particularly  dangerous 
when  gram  is  used;  as  gram  readily  ferments  on  being  soaked  in 
water. 

SYMPTOMS. — ^The  symptoms  resemble  those  of  spasmodic  colic, 
eiccept  that  they  are  less  violent,  though  much  more  continuous, 
and  there  is  considerable  distension  of  the  abdomen,  which  dis- 
tension is  well  marked  in  "  the  hollow  of  the  flank,"  immediately 
in  front  of  the  point  of  the  hip.  The  breathing  is  difficult,  and 
there  is  more  or  less  delirium  in  bad  cases. 

Great  distension  of  the  abdomen  is  often  a  sign  of  a  fatal 
termination  of  different  diseases,  as  in  superpurgation,  for 
instance. 

Laminitis  sometimes  ensues  after  an  attack  of  this  form  of 
colic. 

TREATMENT. — Give  the  drench  recommended  on  p.  413,  or  an 
ounce  of  chlorodyne  in  a  pint  of  cold  water.  I  like  to  give  the 
turpentine  and  linseed  oil  drench  in  the  first  instance,  and  if  it 
does  not  appear  to  have  relieved  the  symptoms  in,  say,  half  an 
hour,  to  give  the  chlorodyne,  which  may  be  repeated  later  on. 
Or  eserine  (p.  609)  may  be  tried  with  advantage.  It  is  well  to 
foment  the  belly,  back-rake,  and  to  give  an  enema  of  a  gallon  of 
water.  Hand-rubbing  and  fomenting  the  abdomen  will  afford 
some  relief. 

Medicines  in  a  solid  form,  though  appropriate  in  spasmodic  colic, 
should  not,  as  a  rule,  be  given  in  flatulent  colic. 

If  medicines  fail  to  overcome  the  attack,  the  intestines  should  be 
punctured  in  the  manner  described  by  Peuch  and  Toussaint,  from 
whose  work  on  "Veterinary  Surgery"  I  have  abridged  the  de- 
scription in  p.  677  et  seq.  This  operation  is  a  very  efficient  means 
for  the  relief  of  flatulent  colic. 

Flatulent  Distension  of  the  Stomach. 

The  return  of  food,  or  the  belching  of  gas,  from  the  stomach  of 
the  horse,  is  almost  completely  prevented  by  the  fact  that  the 
calibre  of  the  gullet  at  its  opening  into  the  stomach,  is  particularly 
small,  and  that  it  is  completely  obstructed  by  folds  of  mucous 
membrane  (Chauveau).  Usually,  the  dissolved  food  and  any  super- 
abundant gas  obtain  reeydy  escape  from  the  stomach  into  the  in- 
testine ;  the  unprepared  portion  of  the  food  being  kept  back,  by 
closure  of  the  intestinal  orifice  due  to  the  irritation  which  such 


416  DISEASES   OF  DIGESTION. 

food  causes  the  powerful  muscle  (sphincter  of  the  pylorus)  which 
surrounds  it.  Colonel  F.  Smith  points  out  that  it  may  also  be 
closed  by  the  distended  stomach  pressing  on  it.  The  fact  of 
vomition  being  almost  impossible  to  the  horse,  as  a  healthy 
means  of  relieving  the  stomach;  he  is  rendered  by  this  inability, 
peculiarly  liable  to  rupture  that  organ,  an  accident  which  is 
not  unfrequently  the  fatal  termination  of  the  disorder  we  are  con- 
sidering. 

The  usual  CAUSE  of  this  complaint  is  the  eating  of  food  which 
is  liable  to  ferment  in  the  stomach,  especially  when  it  has  been 
imperfectly  masticated.  Wind-suoking,  and  stricture,  or  blocking 
up  of  the  gut  by  a  calculus,  at  its  exit  from  the  stomach,  may  also 
give  rise  to  it. 

The  SYMPTOMS  are  those  of  very  aggravated  colic.  There  is 
a  certain  amount  of  distension  of  the  bowels,  though  not  to  the 
same  extent  as  in  flatulent  colic.  The  gaseous  distension  "  is 
plainly  seen  to  be  umder  the  ribs,  forward  in  fact;  the  animal 
may  now  stand  persistently  with  the  elbows  turned  out  to  in- 
crease the  capacity  of  his  chest;  a  gurgling  sound  is  heard  in  the 
oesophagus  due  to  eructations  of  gas,  followed,  perhaps,  by 
vomiting;  saliva  flows  from  the  mouth;  the  expression  is  one  of 
the  greatest  anxiety;  head  symptoms  may  now  appear"  (Fred. 
Smith). 

The  TREATMENT  should  be  the  same  as  for  flatulent  colic.  If 
the  intestine  also  is  distended,  it  should  be  punctured  (p.  677),  so 
as  to  favour  the  escape  of  gas  from  the  stomach. 

Worm  Colio.    Sec  p.  403. 

Inflammation  of  the  Intestines  {Enteritis). 
NATURE  AND  CAUSES.— Formerly,  acute  abdominal  pain  was 
generally  divided  into  colic  and  enteritis   (inflammation   of  the 
intestines) ;  the  usual  distinction  being  that  the  pain  in  the  former 
was  intermittent,  and  in  that  of  the  latter  continuous  and  much 
more  severe.     Williams  states  that  enteritis  is  "  the  most  rapidly 
fatal  disease  to  which  the  horse  is  liable."     Its  occurrence  was 
ascribed  to  all  sorts  of  different  causes,  such  as  chill,  over-fatigue, 
twists  and  folds  of  the  intestines  {p.  420),  calculus,  indigestion, 
colic,  worms,  poisons,  bacteria,  constipation,  etc.     It  is  therefore 
evident  that  the  term  enteritis  has  served  to  cover  several  different 
disorders.     Professor  Penberthy  states  that :    "  I  am  inclined  to 
the  view  that  by  far  the  most  common  cause  of  enteritis  in  the 
horse  is  the  intestinal  parasite."     The  continuously  acute  pain 
and  frequently  fatal  results  of  twists  and  folds  of  the  intestines 
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are  often  accountable  for  these  diseases,  being  mistaken  for  an- 
teritis.  True  enteritis  is  regarded  as  inflammation  of  the  mucous 
membrane  of  the  intestines,  xmconnected  with  chemical  or  me* 
chanical  irritants.  In  olden  days,  when  the  feeding  and  water- 
ing of  horses  were  carried  on  under  principles  far  less  sound  than 
those  now  in  vogue,  enteritis  was  far  more  common  than  at 
present.  We  can  easily  understand  that  colic  which  is  due  to  in- 
digestion and  which  is  neglected  or  wrongly  treated  (as  for  instance, 
by  too  severe  purgatives),  may  easily  run  into  enteritis ;  the  change 
being  oue  of  congestion  into  inflammation. 

SYMPTOMS. — ^The  animal  is  in  a  state  of  "  extreme  restlessness 
and  distress;  he  is  either  pawing,  or  repeatedly  lying  down  and 
rising  again ;  or  else  he  is  walking  round  his  box,  breathing  hard, 
sighing,  and  perhaps  occasionally  snorting.  At  length  his  respira> 
tion  becomes  hurried  and  oppressed;  his  nostrils  widely  dilated; 
his  countenance  painfully  anxious  and  expressive  of  his  sufferings ; 
his  body  bathed  in  sweat  at  one  time,  but  at  another  cold,  and 
occasionally  seized  with  tremor ;  and  his  tail  erect  and  quivering. 

"  The  next  stage  borders  on  delirium.  The  eye  acquires  a  wild, 
haggard,  unnatural  stare;  the  pupil  dilates;  his  heedless  and 
dreadful  throes  render  approach  to  him  quite  perilous,  in  short, 
he  has  become  an  object  not  only  of  compassion  but  of  appre- 
hension, and  seems  fast  hurrying  to  his  end;  when  all  at  once,  in 
the  midst  of  agonising  torments  he  stands  quiet,  as  though  every 
pedn  had  left  him,  and  he  was  going  to  recover.  His  breathing 
becomes  tranquillised,  his  pulse  sunk  beyond  all  perception;  his 
body  bedewed  with  a  cold,  clammy  sweat ;  he  is  in  a  tremor  from 
head  to  foot,  and  about  the  legs  and  ears  has  even  a  death-liko 
feel.  The  mouth  also  feels  deadly  chill ;  the  lips  drop  pendulous ; 
and  the  eye  seems  unconscious  of  objects.  In  fine,  death  and  not 
recovery  is  at  hand.  Mortification  has  seized  the  inflamed  bowel ; 
pain  can  be  no  longer  felt  in  that  which  but  a  few  minutes  ago 
was  the  seat  of  exquisite  suffering"  fPercivall), 

As  inflanmiation  of  the  mucous  membranes  is  characterised  by 
a  tendency  to  spread  over  the  entire  mucous  surface;  the  mucous 
membranes  of  the  eyelids  and  nostrils  have  an  abnormally  red 
appearance  in  this  disease.  The  internal  temperature  is  high, 
pulse  wiry  (small  and  hard)  and  frequent,  the  pain  continuous, 
and  pressure  on  the  abdomen  by  the  hand  causes  pain.  There  is 
generally  more  or  less  distension  of  the  intestines  from  the  evolu- 
tion of  gas,  due  to  fermentation  of  food. 

The  POST-MORTEM  APPEARANCES  are  those  of  intense  in* 
flammation  t)f  the  mucous  membrane  of  the  intestines  to  a  greater 
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or  less  extent.  Inflammation  of  the  intestine  set  up  by  partial  or 
complete  twist  of  the  intestine  would  in  all  probability  be  much 
more  local  in  extent  than  inflammation  which  was  not  due  to  a 
mechanical  or  chemical  irritant. 

DISTINGUISHING  SIGNS  BETWEEN  ENTERITIS  AND 
OTHER  DISEASES.— Here,  the  history  of  the  case  will  usually 
be  a  valuable  guide.  The  chief  differences  between  true  enter- 
itis and  colic  from  indigestion  are,  that  in  the  latter,  the  pain 
comes  on  in  paroxysms,  between  which  there  are  intervals  of 
ease,  during  which  the  pulse,  breathing,  skin  and  mucous  mem- 
branes are  almost,  if  not  quite,  in  a  normal  condition;  rubbing 
and  pressing  the  belly  with  the  hand  seem  to  ease  the  pain;  and 
the  animal  appears  to  obtain  temporary  relief  from  rolling  on  the 
ground.  In  true  enteritis,  the  reverse  of  all  this  is  the  case;  the 
mucous  membranes  are  abnormally  red;  the  skin,  in  the  later 
stages,  is  colder  than  usual;  and  during  the  paroxysms  of  pain, 
the  pulse  is  frequent  and  wiry;  not  frequent  and  full,  as  in  ordi- 
nary colic.  The  course  of  true  enteritis  is  far  more  severe,  more 
rapid,  and  more  fatal  than  in  that  of  the  other  disease.  In  acute 
pain  from  worms,  the  presence  of  these  intestinal  residents  in  the 
dung  will  help  the  diagnosis.  The  attitude  of  horses  suffering 
from  twists  or  folds  of  the  intestines  should  also  be  studied  in  this 
respect.  Further  information  on  these  points  can  be  obtained  by 
referring  to  the  symptoms  of  other  diseases  of  the  alimentary 
canal. 

TREATMENT.— In  order  to  give  rest  to  the  inflamed  part,  to 
allay  the  pain,  and  to  enable  the  animal  to  tide  over  the  attack, 
we  can  give  him  J  oz  of  cannabis  indica  (Indian  hemp)  in  a  ball, 
or  1  oz.  of  chloral  hydrate  in  a  pint  of  water,  and  repeat  as  may  be 
required.  If  flatulency  be  present,  we  may  give  2  oz.  of  oil  of 
turpentine  in  a  pint  of  linseed  oil.  The  body  may  be  fomented 
(p.  664)  with  warm  water,  and  an  enema  of  the  same  fluid  may  be 
administered. 

During  convalescence,  care  should  be  observed  in  giving  food, 
which  may  consist  of  small  quantities  of  bran  and  linseed  mashes, 
with  a  few  scalded  carrots  and  a  little  grass  after  a  time.  Dry 
food  should  be  avoided. 

Rupture  of  the  Stomach,  Rupture  of  the 
Intestines  and  Vomiting. 

Rupture  of  the  stomach  is  often  a  complication  of  flatulent  dis- 
tension of  that  organ.     It  is  specially  liable  to  take  place  when 
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the  walls  of  the  stomach  are  abnormally  weak,  and  when  the  colic- 
affected  animal  severely  tests  the  strength  of  the  distended  organ 
by  throwing  himself  down  on  the  ground  in  agony.  The  continued 
feeding  of  horses  on  large  quantities  of  bulky  food  (boiled  turnips 
for  instance)  tends  to  permanently  enlarge  the  size  of  the  stomach, 
and  to  proportionately  weaken  its  walls,  as  well  as  its  digestive 
power.  Taking  into  consideration  the  fact  (which  we  can  prove 
by  experiment  on  the  dead  animal)  that  no  air  will  escape  from 
the  stomach  into  the  gullet,  if  the  stomach  is  filled,  even  to  the 
point  of  bursting,  with  air  from  its  intestinal  opening;  we  can 
easily  see  that  ruptiu^  of  the  stomach  may  readily  occur  when  the 
intestinal  canal  is  blocked  up  (by  undigested  food,  or  twist  of  the 
intestine,  for  example),  and  when  the  contents  of  the  stomach  is 
in  a  state  of  fermentation.  It  is  almost  needless  to  say  that  the 
nearer  the  seat  of  the  obstruction  is  to  the  orifice  by  which  the 
stomach  opens  into  the  intestine,  the  greater  will  be  the  danger 
of  this  accident.  We  learn  from  the  "  Prussian  Military  Report " 
of  1891  that  obstruction  of  the  intestine  was  the  cause  of  33  cases 
of  rupture  of  the  stomach  among  the  horses  of  the  Prussian  army 
during  that  year. 

RUPTURE  OF  THE  INTESTINES  is  also  a  complication  of 
flatulency,  and,  like  ruptiure  of  the  stomach,  is  greatly  aided  by  the 
presence  of  an  obstruction  which  prevents  the  generated  gas  from 
escaping  by  the  anus.  Owing  to  the  fact  that  the  human  stomach 
can,  comparatively  easily,  get  rid  of  undigested  food  by  vomiting ; 
rupture  of  the  intestines  is  much  more  common  in  man  than  ru])- 
ture  of  the  stomach.  The  converse,  I  believe,  is  the  case  in  the 
horse.  Having  no  data  to  go  on  respecting  the  characteristics  of 
rupture  of  the  intestines,  I  shall  confine  my  remarks  here  to 
rupture  of  the  stomach,  which  may  involve  all  three  (serous,  mus- 
cular, and  mucous)  coats,  and  thus  be  complete,  or  incomplete,  in 
which  case  the  muscular  coat  is,  I  believe,  the  one  usually  affected. 

THE  CHIEF  SYMPTOMS  OF  RUPTURE  OF  THE  STOMACH 
are  vomiting,  and  more  or  less  sudden  collapse  of  the  vital  powers, 
preceded  by  great  gaseous  distension  and  violent  colic.  In  vomit- 
ing "the  muscles  of  the  abdomen  and  neck  are  the  seat  of  con- 
vulsive contractions;  the  bent  head  is  kept  close  to  the  chest,  at 
the  same  time  a  yellowish  green,  frothy  liquid  of  the  odour  of 
chyme,  and  of  a  consistence  somewhat  similar  to  that  of  the  par- 
taken forage,  flows  from  the  nose  or  from  the  mouth.  The  quantity 
varies  from  a  few  spoonfuls  to  a  stable  bucketful  or  more.  The 
animal  sweats  abundantly,  the  legs  are  drawn  up  under  the  body, 
and  the  eyes  are  haggard  and  fixed.     Immediately  after  the  vomit- 
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ing,  the  patient  becomes  very  ^eak,  trembles  and  staggers,  and 
sometimes  is  seized  with  violent  fits  of  coughing.  In  some  cases 
the  act  of  vomition  is  not  completed,  but  stops  at  a  flow  of  saliva 
from  the  mouth,  nausea,  and  belching  "  (Friedbergtr  and  Frohnerj. 
Colonel  Fred  Smith  states  that,  as  a  rule,  when  a  horse  vomits, 
the  rejected  food  and  fluids  dribble  from  the  nostrils,  and  are 
seldom  violently  discharged. 

RELATIONS  OF  VOMITING  AND  RUPTUIIE  OF  TUE 
STOMACH. — ^Although  vomiting  occurs  so  frequently  in  cases  of 
rupture  of  the  stomach,  that  the  former  might  be  accepted  as  a 
well-marked  symptom  of  the  latter ;  no  necessary  connection  exists 
between  the  two.  In  fact,  vomiting  cannot  be  a  consequence  of 
complete  rupture  of  the  part;  for  the  contents  of  the  distended 
stomach  would  have,  through  the  rent  in  that  organ,  a  far  readier 
way  of  escape,  than  through  the  usually  closed  passage  from  the 
stomach  into  the  gullet.  Besides,  there  have  been  recorded  numer- 
ous cases  of  rupture  without  vomiting,  and  of  vomiting  without  rup- 
ture. Bearing  these  considerations  in  mind,  it  seems  reasonable 
to  conclude  that  when  vomiting  occurs,  it  does  so  before  rupture 
of  the  stomach  takes  place,  or  before  such  rupture  becomes  com- 
plete. Anyhow,  we  may  accept  the  fact  that  vomition  in  the 
horse  seldom,  if  ever,  takes  place  unless  the  stomach  is  distended 
nigh  unto  bursting.  The  manner  in  which  the  contents  of  the 
stomach,  in  the  act  of  vomiting,  overcome  tke  resistance  offered 
by  the  narrow  passage  from  the  stomach  to  the  gullet,  has  not 
yet  been  satisfactorily  explained. 

Oad^ac  remarks  that  vomiting  without  oollapsus  {more  or  less 
sudden  failure  of  the  vital  powers)  is  generally  an  indication  of  a 
speedy  recovery. 

TREATMENT  is  of  little  or  no  use  in  cases  of  rupture  of  the 
stomach,  or  of  vomition. 

Twists  and  Folds  of  the  Intestines. 

Apart  from  the  various  kinds  of  hemise,  the  intestines  are  liable 
to  constriction  (drawing  together)  by  alteration  of  position,  chiefly, 
in  the  two  following  ways:  — 

1.  By  twist  (volvulus).  When  this  accident  takes  place,  it 
almost  always  affects  the  large  intestine,  in  which  case  th^^  are 
continuous  colicky  pains  of  gradually  increasing  severity  with 
flatulent  distension  of  the  belly,  and  constipation  after  the  part 
of  the  bowel  behind  the  accumulated  gas  has  cleared  itself  out; 
supposing  that  the  twist  is  complete.     In  this  case  the  rejected 
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dung  gives  off  a  peculiar  odour  which  is  characteristic  of  intestinal 
inflammation.  By  passing  the  hand  into  the  rectum  "  one  feels  the 
distended  colon  (large  intestine),  which  may  for  the  moment  be 
mistaken  for  the  over-filled  urinary  bladder,  but  careful  examina- 
tion reveals  its  real  nature.  The  longitudinal  muscular  bands  can 
be  distinctly  felt,  and  ehow,  not  only  that  we  have  to  do  with  the 
colon,  but  also  in  what  direction  torsion  has  occurred.  When  the 
bowel  is  in  its  proper  position,  they  run  nearly  parallel  with  the 
long  axis  of  the  body ;  but  in  twists,  a  change  in  their  course  is  dis- 
tinctly appreciable  "  (Dollar's  translation  of  MoUer's  "  Surgery  "). 
"  Owing  to  the  intense  pain,  the  animal  assumes  various  attitudes, 
which  are  in  no  way  characteristic,  because  they  are  seen  in  all 
kinds  of  intestinal  strangulation.  He  may  lie  down  in  the  position 
of  the  Sphinx;  sit  on  his  haunches  like  a  dog;  lie  on  his  back 
with  his  legs  drawn  up ;  kneel  down ;  work  his  head  up  and  down, 
as  horsee  do  when  suffering  from  strangulated  hernia ;  get  on  hi« 
legs,  while  shrieking  with  pain;  rear;  grind  his  teeth;  show 
signs  of  madness;  or  throw  himself  on  the  ground,  like  an  inert 
mas8.  His  face  expresses  extreme  depression  and  sadness.  His 
body  is  covered  with  sweat;  and  his  ears  and  limbs  are  extremely 
cold"  (CadSac). 

UinlesB  the  normal  position  of  the  bowel  be  mechanically  re- 
stored, the  attack,  as  a  rule,  terminates  fatally  is  from  one  day 
to  a  week,  according  as  the  stoppage  is  complete  or  partial.  In 
the  horse,  as  in  man,  the  chief  cause  of  twist  of  the  colon  is  pro- 
bably habitual  constipation. 

2.  By  invagination  {intus9U8ception\  which,  in  nearly  all  cases, 
is  confined  to  the  small  intestine  (Cad^ac).  This  accident  occurs 
when  one  portion  of  the  intestine  (almost  always  the  upper)  passes 
into  the  part  next  to  it.  Thus,  an  intussusception  consists  of 
three  thicknesses  ol  intestine  on  each  side.  If  double,  there  will 
be  five  thicknesses.  The  causes  are  obscure,  and  the  symptoms 
are  somewhat  similar  to  twist.  Inflammation  occurs  from  this 
altered  position  of  the  intestine,  and  the  two  serous  coats  which 
come  together,  become  more  or  less  united.  Intussusception  is 
also  a  frequent  post-mortem  appearance.  When  it  occurs  after 
death,  there  is  an  absence  of  inflammation  of  the  part,  and  the 
fold  can  be  readily  pulled  out;  as  there  was  no  attempt  at  union 
between  the  two  serous  coats  which  were  temporarily  in  contact. 

CAUSES. — ^Never  having  seen  an  instance  of  twist  of  the  intes- 
tines caused  by  struggling  on  the  ground,  however  desperate  it 
might  be,  in  many  hundreds  of  cases  of  horses  which  I  have  made  lie 
down  in  horse-breaking  experiments,  I  am  strongly  of  opinion  that 
such  violent  movements  never  induce  twist  of  the  bowel ;  unless,  pos- 
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sibly,  the  relative  positionfl  of  its  parts  are  altered  from  their  normal 
condition  by  some  unusual  cause,  such  as  distension.  Hence,  in 
ordinary  spasmodic  colic,  without  flatulence,  I  see  no  objection  to 
allowing  a  horse  to  roll.  In  fact  it  appears  that  twists  and  folds  of 
the  intestines  are  often  caused  by  preventing  horses  which  have 
colic,  from  lying  down  and  rolling.  The  partial  paralysis  of  the 
intestine  caused  by  aneurisms  and  emboli  set  up  by  palisade  worms 
(p.  4^02)  is  undoubtedly  a  frequent  cause  of  twists  and  folds  in  that 
portion  of  the  alimentary  canaJ. 

The  SYMPTOMS  are  described  as  follows  by  Cad^ac  :  "  At  first 
more  or  less  violent  colic  tortures  the  animal,  who  is  distressed 
and  anxious.  His  nostrils  are  dilated;  his  lips  tremble;  his  jaws 
are  clenched ;  his  eyes,  which  are  widely  staring,  are  at  first  bril- 
liant, but  subsequently  dull ;  his  back  ia  arched  and  rigid ;  he  paws 
the  ground  and  looks  round  at  his  fianks.  The  pain  increases  in 
intensity ;  the  horse  sits  on  his  haunches  like  a  dog ;  he  works  his 
head  up  and  down ;  and  makes  disordered  and  jerky  movements. 

"  He  may  make  attempts  to  vomit,  which  sometimes  cause  the 
expulsion,  through  the  nostrils,  of  a  green  liquid  mixed  with  food, 
and  with  a  smell  resembling  that  of  the  stomach.  Occasionally, 
by  his  violent  efforts  to  vomit,  he  throws  up  small  and  hard  par- 
ticles of  dimg,  covered  with  thick  mucus,  and  sometimes  accompa- 
nied by  gangrenous  portions  of  the  intestine.  His  belly  and  flanks 
are  painful  to  the  touch,  but  are  not  much  distended.  The  rum- 
bling of  the  large  intestine  can  be  heard  only  at  the  beginning 
of  the  attack." 

Mr.  J.  G.  Rutherford  states  that  "  diagnosis  is  in  most  cases  pos- 
sible, owing  to  a  very  peculiar  symptom  almost  invariably  present, 
and  which  I  have  not  seen  mentioned  in  the  text  books.  I  refer  to 
an  odd,  sudden,  jerky  crouch,  caused,  I  think,  by  the  pain  from 
the  invagination  of  successive  sections  of  bowel." 

The  appearances  after  death  are :  local  discoloration,  from 
inflammation  of  the  strangulated  bowel,  and  a  thickened  con- 
dition of  the  affected  intestine.  These  changes  affect  the  entire 
thickness  of  the  bowel,  that  is,  the  mucous,  muscular,  and  serous 
coats.  When  the  abdomen  is  opened,  the  twist,  usually,  becomes 
undone ;  so  that  there  is  nothing  to  mark  its  previous  existence, 
except  the  discoloration. 

TREATMENT. — Curative  measures  are  very  uncertain  in  this 
malady.  As  palliative  treatment,  it  is  best  to  give  1  oz.  of  extract 
of  Indian  hemp.  If  we  cannot  obtain  that  drug,  we  may  give  1  oz. 
of  chloral  hydrate ;  f  oz.  of  opium ;  8  oz.  of  laudanum ;  or  inject 
hypodermically  10  grains  of  hydrochlorate  of  morphine.  Large 
doses  of  linseed  oil  might  be  tried. 
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In  twist  of  the  large  intestine,  Mr.  J.  G.  Rutherford  ("  Proceed- 
ings of  the  Veterinary  Association  of  Manitoba''),  who  is  Chief 
Veterinary  Inspector  of  Canada,  has  often  had  successful  results 
by  allowing  the  animal  perfect  freedom  to  roll,  and  by  giving 
enemas  of  large  quantities  of  luke-warm  water,  while  keeping  the 
animars  hind  quarters  raised  eight  or  ten  inches  higher  than  his 
forehand,  so  as  to  help  the  water  to  penetrate  well  forward  into 
the  bowel.  He  prefers  Gamgee's  enema  funnel  to  a  pump  or 
syringe  for  this  work. 

Yelkmann  and  MoUer  advise  passing  the  hand  into  the  rectum 
and  trying  to  undo  the  twist,  after  giving  an  enema  (see  MoUer's 
"  Surgery,"  translated  by  Dollar). 

Nothing  can  be  done  for  twist  of  the  small  intestine,  in  which 
the  symptoms  are  similar  to  those  of  twist  of  the  colon,  except  as 
regards  the  condition  of  the  bowel,  which,  in  twist  of  the  colon, 
can  be  felt  by  passing  the  hand  into  the  rectum. 

Inflammation  from  Eating  Sand  (Sand  Colic). 

When  horses  are  bedded  down  with  sea  sand,  or  with  river  sand 
which  contains  saline  matters,  they  are  very  apt  to  eat  large  quan- 
tities of  it,  and  consequently  to  suffer  from  a  very  dangerous  form 
of  inflammation  of  the  intestines.  Many  instances  are  on  record 
of  troop  horses  having  become  thus  affected  after  having  been 
picketed  on  sand.  Inflammation  may  also  be  brought  on  by  the 
presence  of  irritating  materials  in  the  food.  "  In  the  death-reports 
it  is  constantly  remarked  what  large  amoimts  of  gravel  and  indi- 
gestible rootlets  are  found  in  the  intestines,  which  have  been  intro- 
duced with  the  grain  and  grass"  ("Veterinary  Returns  of  the 
Madras  Army"). 

Vedemiikoff,  who  describes  this  complaint  under  the  name  of 
"  Eumga/ta  disease  "  (sand  disease),  states  that  it  occurs  among  the 
horses  of  the  Eirgis  eteppes. 

In  some  cases,  morbid  appetite  may  account  for  the  propensity. 
A  certain  proportion  of  hefilthy  horses  will  always — particularly, 
if  they  have  not  had  a  free  supply  of  salt — eat  sea  sand  when  bedded 
down  with  it.     The  precautions  to  be  observed  are  obvious. 

Horses  have  been  known  to  eat,  with,  naturally,  fatal:  results, 
quantities  of  80  lbs.  and  upwards  of  sand. 

The  SYMPTOMS  are  intense  colicky  pains,  and  the  passage  of 
sand,  etc.,  with  the  dung. 

The  usual  TREATMENT  consists  in  keeping  the  animal  on  mashes 
fi^n4  boile4  foqd,  through  whicl;  about  four  ounces  qf  Unseed  oil 
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should  be  mixed  at  each  feed  j  and  the  pain  sihould  be  allayed  by 
^  oz.  of  chloral  hydrate  in  a  pint  of  water.  No  attempt  to  get  rid 
of  the  sand  by  purgatives  should  be  made;  for,  if  this  be  done, 
the  gritty  particles,  on  becoming  forcibly  impelled  through  the 
bowels,  would  wound  them,  and  would  consequently  set  up  in- 
flammation to  an  almost  certainly  fatal  degree.  A  few  copious 
enemas  may  be  tried  with  advantage. 

Mr.  J.  M.  Lund,  C.V.S.  ("Vet.  Record,"  6th  July,  1901),  ha«  had 
very  euccessful  results  in  South  Africa  with  Qiany  casee  of  sand 
colic  by  starving  the  animal  for  three  or  four  days,  giving  him  a 
pint  of  linseed  oil  containing  a  few  drops  of  carbolic  acid,  morning 
and  evening,  and  allowing  him  only  a  small  quantity  of  water  to 
drink.  He  reduces  the  amount  of  oil,  if  it  purges  the  horse  too 
much. 

Veterinary  Surgeon  Desmond  tells  me  that  in  Australia  they 
cast  the  horse  in  a  furrow,  and  let  him  move  the  sand  by  rolling. 

Impaction  of  the  Stomaoh  {Stomach  Staggers). 

In  this  condition,  tho  stomach  becomes  gorged  with  food  whioh  it 
is  unable  to  get  rid  of.  The  practice  of  feeding  harses  on  large  quan- 
tities of  boiled  food  predisposes  these  animals  to  this  complaint, 
as  well  as  to  rupture  of  the  stomach;  for  damp  food  is  rapidly 
swallowed  without  being  properly  mixed  with  aaliva,  and  is,  con- 
sequently, more  difficult  of  digestion  than  if  it  had  been  thoroughly 
masticated,  and  is  also  more  liable  to  ferment  and  cause  the  evolu- 
tion  of  gas.  The  resulting  distension  will  tend  to  strain  the  mus- 
cular wall  of  the  etomach,  and,  if  frequently  repeated,  will  render 
it  thin  and  weak ;  in  which  state,  it  will  be  incapable  of  efficiently 
performing  its  office  of  churning  up  and  finally  expelling  the  food. 
The  functions  of  the  gastric  glands  will  also  become  impaired.  Long 
fasting  and  overwork  will  assist  in  weakening  the  powers  of  the 
stomach.  Wheat  and  other  unsuitable  articles  of  food  are  apt  to 
produce  impaction.  Gaseous  distension  of  the  stomach,  which  pro- 
bably accompanies  impaction  in  the  large  majority  of  cases,  is  often 
brought  on  by  watering  thirsty  horses  soon  after  they  have  been 
fed.     They  should,  of  course,  be  watered  previous  to  feeding. 

SYMPTOMS.— Colicky  pains.  Pawing  with  the  fore  feet,  "  espe- 
cially the  near  one"  {Williams),  Belching.  Attempts  at  vomit- 
ing. Tremblings.  Partial  sweats.  "  Discharge  of  liquid  matter 
from  the  nose  "  {Robertson),  Frequent  pulse  and  quickened  breach- 
ing. In  some  cases,  as  remarked  by  Robertson,  the  chief  symptoms 
are  those  of  semi-unconsciousness.  The  animal  leains  his  head 
against  any  convenient  support;  staggers,  if  forced  to  walk;  and 
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breathes  in  a  snoring  manner.  The  pulse  is  full  and  slow.  This 
last  condition  is  that  which  is  popularly  called  "  stomach  staggers." 

TREATMENT.— Treat  as  for  colic.  The  horse  should  be  well 
bedded  down,  lest  rupture  of  the  stomach  might  take  place  when 
rolling,  during  the  paroxysms  of  pain.  We  should  bleed,  if  the 
animal  is  more  or  less  unconscious,  and  the  pulse  full  and  slow. 

Grass  Staggers 

is  caused  by  the  eaiting  of  over-ripe  grass,  especially  rye-grass,  at 
a  time  when  a  peculiar  and  poisonous  narcotic  principle  is  developed 
in  it,  as  appears  to  happen  in  certain  seasons.  The  disease  is  liable 
to  affect  a  large  proportion  of  animals  which  are  under  the  same 
grazing  conditions. 

The  SYMPTOMS,  generally,  take  two  or  three  days  to  become 
developed.  The  animal  gradually  becomes  more  or  less  unconscious 
and  paralysed,  and  staggers  if  forced  to  walk.  Although  he  mny 
have  great  difficulty  in  keeping  on  his  legs,  he  is  extremely  averse 
from  going  down,  and  leans  for  support  against  any  convenient 
object.  He  breathes  in  a  snoring  manner.  The  mucous  membranes 
are  tinged  with  yellow.  Convulsions,  or  spasms  like  those  of  te- 
tanus, may  come  on. 

Recovery  may  be  expected  in  cases  which  are  not  marked  by 
extreme  symptoms. 

TREATMENT. — Give  a  subcutaneous  injection  (p.  633)  of  eserine 
(p.  609)  or  a  full  dose  of  aloes  (p.  599),  combined  with  a  drachm  of 
calomel.  Bleeding  (p.  638)  may  be  tried.  Back  rake  and  ad- 
minister a  couple  of  enemas  (p.  632)  of  warm  water. 

Superpurgatlon 

is  the  term  applied  to  excessive  diarrhoea  brought  on  by  the  action 
of  purgative  medicine. 

CAUSES. — Giving  too  strong  a  dose  of  aloes;  giving  a  second 
dose  before  the  first  one  has  commenced  to  act;  exercising  the 
horse  before  or  soon  after  the  physic  has  "  set "  (physic  is  said  to 
"  set "  when  the  purging  ceases  and  the  dung  begins  to  assume  its 
normal  appearance);  administering  aloes  without  preparing  the 
animal  for  it;  allowing  him  to  drink  a  large  quantity  of  cold 
water  shortly  after  giving  aloes;  giving  aloes  on  an  empty 
stomach  and  then  keeping  the  horse  without  food,  etc; 
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"  We  should  be  very  careful  in  putting  a  horse  to  work  soon  after 
giving  him  a  dose  of  aloes  indiich  has  failed  to  move  him ;  for  the 
longer  a  purgative  is  retained  in  the  body,  the  greater  the  danger 
from  its  superaction"  (Williams), 

.  SYMPTOMS. — ^Frequent  purging.  Loss  of  appetite.  Debility. 
Weak  pulse.  The  dangerous  symptoms  are  :  offensive  breath ;  bad 
smell  frtMn  the  evacuations ;  glassy  eyes ;  and  distension  of  the 
belly  with  cessation  of  purging,  caused  by  the  bowel  losing  the 
power  to  perform  its  natural  movements  on  becoming  inflamed. 
Laminitis  frequently  results  from  superpurgation. 

TREATMENT. — ^If  the  symptoms  are  not  very  urgent,  the  action 
of  the  physic  should  not  be  checked  further  than  by  keeping  the 
animal  warmly  clothed,  quiet,  and  allowing  him  only  small  quan- 
tities of  thin  gruel  made  from  flour  or  rice,  or  boiled  milk  to  drink, 
care  being  taken  that  the  milk,  if  it  be  used,  is  not  smoked  in  the 
slightest ;  for  it  would  then  be  distasteful  to  him.  On  no  account 
give  linseed  or  roots,  as  they  are  laxatives. 

If  the  horse  gets  worse,  or  if  symptoms  of  colic  appear,  foment  the 
belly  with  hot  water,  and  give  an  ounce  of  chlorodyne,  or  3  oz.  of 
laudanum,  in  a  quart  of  rice  or  starch  water,  or  in  water  in  which 
a  little  flour  has  been  boiled.  If  this  does  not  afford  relief,  repeat, 
after  a  couple  of  hours,  the  chlorodyne,  or  the  laudanum  and  rice 
water  combined  with  1^  oz.  of  sweet  spirits  of  nitre.  We  should 
bear  in  mind  that  the  fluid  in  which  the  sweet  spirits  of  nitre  or 
chlorodyne  is  given  should  be  cold.  If  the  horse  be  very  weak, 
a  bottle  of  port  wine  may  be  given.  If  neithw  opium  nor  lau- 
danum be  at  hand,  substitute  for  them  camphor  in  2-drachm  doses. 
To  support  the  strength,  we  may  give  boiled  milk  with  eggs  beaten 
up  in  it.  In  superpurgation,  a  few  bruised  oats  and  dry  bran  with 
some  well-preserved  hay  may  be  supplied  from  time  to  time ;  as  they 
are  useful  to  stop  the  purging.  Bran  mashes  should  not  be  given ; 
as  bran  in  that  form  is  a  laxative. 

If  distension  of  the  abdomen  appears,  give  2  oz.  of  turpentine  in 
a  pint  of  gruel. 

During  convalescence,  the  patient  should  be  very  carefully  and 
grodually  brought  on  to  his  ordinary  food,  and  he  should  be  kept 
quiet  and  free  from  excitement;  because  any  unexpected  or  un- 
usual noise  or  bustle  may  bring  on  a  fit  of  purging. 

Diarrhooa. 

Many  horses,  more  particularly  slack-loined,  slight,  "washy" 
animals,  purge  if  worked  or  excited,  as  we  may  observe  among  rac^ 
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Iiorses,  by  their  being  taken  to  a  racecourse.  Such  animals  are 
often  liable  to  diarrhoea  from  trifling  changes  of  food  or  of  tem- 
perature. The  practice  of  working  horses  soon  after  they  are 
watered  or  fed,  especially  after  long  abstinence  from  water  or  food, 
is  very  apt  to  cause  them  to  purge ;  because  the  exertion  interferes 
with  the  function  of  digestion  by  drawing  blood  to  the  muscles  of 
the  limbs  away  from  the  stomach,  intestines,  and  other  organs  of 
digestion.  It  is  evident  that  unduly  long  abstinence  weakens  the 
power  of  digestion.  Diarrhoea  may  be  «imply  an  effort  of  nature 
to  expel  some  irritating  matter  from  the  bowels  or  from  the  blood ; 
in  which  oa«e,  it  should  on  no  account  be  prematurely  checked.  It 
may  also  be  due  to  worms. 

In  India,  horsee  frequently  get  diarrhoea  from  being  fed  on  an 
excess  of  gram,  which  is  a  grain  almost  identical  in  composition 
with  peas,  and  which  has  a  very  "  heating  "  effect  on  the  system, 
owing  to  the  large  proportion  of  albumin  it  contains.  A  cure  may 
be  rapidly  accomplished  by  giving  a  few  bran  mashes,  followed  by 
a  considerably  decreased  supply  of  gram,  which  had  best  be  mixed 
with  dry  bran. 

Three  or  four  pounds  of  dry  bran,  divided  between  the  four  or 
five  feeds  which  a  horse  gets  daily,  will  have  a  binding  effect. 
Mashes  made  of  linseed  and  bran  will  aid  in  allaying  irritation.  In 
all  cases  it  is  judicious  to  allow  horses  a  constant  supply  of  water 
in  their  stalls.  As  work  tends  to  stop  the  process  of  digestion  in 
proportion  to  the  shortness  of  time  between  it  and  feeding ;  horses 
which  are  inclined  to  scour  should  have  a  long  interval  of  rest  after 
eating  their  corn.  Even  a  drink  of  water  given  shortly  before  exer- 
cise, will  cause  some  "washy"  animals  to  purge.  A  feed  early  in 
the  morning,  quickly  followed  by  work,  is  particularly  li&ble  to 
bring  about  this  condition.  Such  horses  should  always  have 
chopped  hay  mixed  through  their  com,  or  have  hay  in  the  stall  at 
the  same  time  as  they  are  consuming  their  allowance  of  corn,  in 
order  that  their  food  may  have  a  sufficiently  large  proportion  of 
woody  fibre.  A  small  proportion  of  beans  may  be  used  with  ad' 
vantage. 

If  a  horse  be  a  greedy  feeder,  he  should  have  some  hay  before 
eacli  feed. 

The  oats  given  should  always  be  bruised ;  for,  in  that  state,  they 
will  require  to  be  more  thoroughly  masticated  than  when  whole. 
Besides,  t^e  hard  husk,  which  might  have  an  irritating  effect  on 
the  intestines,  will  become  broken  up. 

The  corn  may  be  given  from  a  trough  or  sheet  placed  on  the 
ground,  so  that  the  animal  will  be  obliged  to  take  a  considerable 
timo  over  its  consumption. 

In  cases  wHere  the  diarrhoea  is  brought  on  by  improper  food,  give 
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a  pint  of  linseed  oil  and  attend  carefidly  to  the  diet  For  plain 
water,  substitute  rice  water  or  thin  flour  gruel.  Give  bruised  oats 
and  dry  bran.  Keep  the  horse  warlnlj  clothed  and  comfortably 
stabled.  If  the  horse's  mouth  has  a  sour  smell,  mix  2  oz.  of  bicar- 
bonate of  soda  (baking  soda)  in  his  food  daily.  If  the  case  does 
not  yield  to  these  simple  measures,  give  once  or  twice  a  day,  after 
purging,  an  ounce  of  laudanum  in  a  pint  of  rice  water.  If  this 
fails,  adminis-ter  the  following  ball : — 

Powdered  opium  ...  ...         ...         1  drachm. 

Powdered  catechu        ...         ...         ...         2  drachms. 

Subnitratc  of  bismuth...  ...  ...         2         „ 

Treacle  enough  to  make  up  into  a  ball. 

A  little  port  wine,  spirits  and  w«rm  wwter,  or  ounce  doses  of 
sweet  spirits  of  nitre,  may  be  given  now  and  then,  if  the  horse  be 
very  weak. 

Feamley  strongly  advises  the  employment,  in  oases  of  simple 
diarrhoea,  of  Dick's  colic  draught,  which  I  have  found  to  act  well 
in  such  cases,  and  which  coneiste  of — 

Linseed  oil    ...  ...  ...  ...  1^  pint. 

Oil  of  turpentine       ...  ...  ...         2      oz. 

Laudanum     ...         ...         2       „ 

In  the  treatment  of  diarrhoea,  several  German  veterinary  sur- 
geons have  had  excellent  results  from  the  internal  administration 
of  tannoform,  in  doses  of  from  6  drachms  to  4  ounces,  either  as 
a  drench  (in  camomile  tea  or  linseed  tea),  or  in  a  ball. 

We  should  always  be  careful  not  to  administer  too  much  physic, 
and  should  avoid  checking  diarrhoea  suddenly  by  medicines,  when 
milder  means  might  suffice. 

The  not  very  uncommon  practice,  among  horse  dealers  and 
grooms,  of  giving  arsenic  to  improve  the  appearance  of  the  skin, 
tends  to  cause  irritability  of  the  coats  of  the  in4;estines,  and  to 
render  Hhe  anim«d  lia^ble  to  diarrhoea. 

Specific  Diarrhooa  of  Foals. 

NATURE  AND  CAUSE.— ^d6ac,  who  gives  an  admirable  ac- 
count of  this  disease  in  his  "  Pathologie  Interne  des  Animaux  Do- 
meat  iques,"  considers  that  the  diarrhoea  of  foals  is  generally  due 
to  a  specific  infection,  the  action  of  which  is  favoured  by  unsanitary 
conditions.  The  following  remarks,  which  I  have  taken  principally 
frojii  Cad6ac's  work,  refer  particularly  to  the  severe  and  presumably 
infectious  form,  which  is  often  mistaken  for  dysentery,  and  appears 
to  be  similar  to  "  white  scour  "  in  calves.  .  It  is  sometimes  compli' 
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cated  with  umbilical  pyaemia,  acute  laminitis,  pneumonia,  perito- 
nitis, jaundice,  and  inflammation  of  the  eyes.  It  generally  runs 
a  fatal  course  in  from  six  to  ten  days.  As  a  rule,  it  affects  foals 
about  the  time  of  weaning. 

PREDISPOSING  CAUSES,— The  ciiief  predisposing  causes  are : 
A  vitiated  condition  of  the  milk,  from  over-working  the  dam,  from 
feeding  her  on  improper  food,  or  from  the  fact  of  her  being  in  ill 
health ;  too  prolonged  intervals  between  the  times  of  sucking ;  too 
early  weaning;  improper  food  given  to  the  foal;  chill;  worms; 
and  general  debility.  In  the  case  of  a  sucking  foal  being  kept  for 
.  too  long  a  time  from  his  dam,  he  would,  on  again  approaching  her, 
be  inclined  to  drink  more  milk  than  his  stomach  could  digest,  espe- 
cially as  that  organ  would  be  more  or  less  enfeebled  from  continued 
fasting,  which  would  also  have  the  effect  of  reducing  the  suitability 
of  the  milk  as  an  article  of  food.  The  undigested  portion  of  the 
milk  would  act  as  a  foreign  body  in  setting  up  irritation  in  the 
stomach  and  intestines. 

SYMPTOMS. — "  At  first,  the  foal  is  depressed,  weak,  and  remains 
lying  down  for  a  long  time.  He  ceases  to  gambol  about  his  mother, 
his  coat  is  dry  and  staring,  and  his  eyes  are  sunk  in  their  sockets. 
The  mouth  is  dry  and  hot,  thick  saliva  falls  from  it,  and  the  tongue 
is  soft  and  flabby.  Although  he  refuses  to  suck,  his  thirst  is  in- 
tense, and  he  eagerly  drinks  any  fluid  given  to  him. 

*'  His  flanks  are  tucked  up,  the  surface  of  his  abdomen  is  tense 
and  painful  to  the  touch,  and  the  rumbling  of  the  bowels  can  be 
heard.  He  gets  severe  colicky  pains  which  cause  him  to  stamp. 
Diarrhoea  comes  on  from  six  to  ten  hours  after  the  appearance 
of  the  first  symptoms.  The  evacuations  are  frequent,  watery, 
stinking,  mixed  with  clotted  matter,  and  at  first  are  yellow.  They 
soon  become  involuntary,  frothy,  more  and  more  frequent,  greyish 
white  in  colour,  and  miied  with  mucus.  The  patient  sometimes 
discharges  glairy  or  yellow  masses  which  have  a  disgusting  smell. 
The  evacuations  soil  the  thighs  and  neighbouring  surfaces,  and 
irritate  the  skin,  so  that  a  rash  is  set  up,  and  the  hair  falls  off. 
The  injury  thus  effected  is  often  greatly  increased  by  the  foal 
rolling. 

"The  mouth  and  the  expired  air  have  a  putrid  smell  The 
pulse,  which  at  first  was  hard  and  quick,  becomes  small  and  wiry ; 
the  beats  of  the  heart  are  strong;  the  lining  membrane  of  the 
eyes  is  injected,  and  sometimes  has  spots  of  extravasated  blood  on 
it.  The  internal  temperature  is  high.  Weakness  increases  more 
and  more,  and  the  animal  dies  of  exhaustion,  sometimes  even  io 
three  d&js"  (Cad€€ic). 
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TREATMENT.— With  sucking  foals,  attention  should  be  at  once 
paid  to  the  mare,  and  if  there  is  anything  wrong  with  her,  it  is 
well,  if  practicable,  to  take  the  patient  away  from  her  and  put 
him  to  a  healthy  foster-mother.  The  first  great  point  in  the 
medicinal  treatment  of  this  disease  is  to  remove  the  cause,  by  dis- 
infecting the  stomach  and  intestines,  by  giving,  for  instance,  from 
45  to  75  grains  (according  to  the  age  oi  the  foal)  of  tannoform 
(p.  625)  four  times  a  day  in  linseed  tea,  or  mixed  in  honey  or 
treacle.  Bass,  Hermann  and  Wulff  speak  very  highly  of  the  good 
effects  of  tannoform  in  this  disease.  With  respect  to  other  anti- 
septics for  internal  use  with  foals,  we  might  give,  in  the  same  way, 
1  drachm  of  salol  (a  preparation  of  carbolic  acid  and  salicylic  acid) ; 
^  drachm  of  creolin  in  J  pint  of  water;  or  2  drachms  of  oil  of 
turpentine  in  2  oz.  of  linseed  oil  once  or  twice  a  day.  Cagny 
advises  the  administration  of  a  drachm  of  rhubarb  a  few  times 
a  day.  The  animal's  strength  may  be  kept  up  by  giving  daily  four 
or  five  raw  eggs. 

Mr.  Samuel  Wharam,  M.R.C.V.S.,  who  has  had  great  experience 
in  this  disease,  tells  me  that  malt  extract  has  an  excellent  effect  in 
checking  the  diarrhoea  and  in  maintaining  the  animal's  strengtL 
A  teaspoonful  to  a  dessertspoonful  af  the  dry  powder  is  given  every 
six  or  eight  hours  in  the  dam's  milk. 

PREVENTION  consists  in  avoiding  the  predisposing  causes,  and 
in  isolating  the  infected  animals. 

Chronic  Indigestion  {Dyspepsia), 

The  usual  causes  of  this  complaint  are :  improper  food ;  an  im- 
proper system  of  feeding  and  watering;  imperfect  chewing  of  the 
food  by  the  animal,  owing  to  bad  teeth,  or  to  the  forage  being 
given  in  such  a  form  that  he  bolts  it ;  constitutional  tendency ;  and 
injudicious  use  of  medicines.  According  to  Williams,  it  is  generally 
caused  in  young  animals  by  drinking  cold  milk;  by  removal 
from  the  dam  at  too  early  an  age ;  by  sucking  at  too  long  intervals, 
or  when  the  dam  is  heated  by  work. 

SYMPTOMS. — The  animal  loses  condition.  The  appetite  is, 
generally,  capricious  and  depraved.  There  is  often  acidity  of  the 
stomach,  as  is  evinced  by  his  grinding  his  teeth,  and  by  his  par- 
tiality for  licking  whitewashed  walls.  He  may  crib-bite,  or  wind- 
suck.  The  mouth  has  a  sour  smell.  Cough  often  accompanies 
indigestion.  The  coat  is  out  of  order,  being  "  hide-bound,"  diy, 
lacking  its  natural  gloss,  and  being  filled  with  dandruff,  and  fre- 
quently, the  horn  of  the  hoofs  become  shelly  and  brittle;  these 
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conditioDS  being  due  to  the  sympathj  which  exists  between  the 
skin,  the  sensitive  laminae  of  the  feet,  and  the  mucous  membrane 
which  lines  the  alimentary  canal.  The  dung,  owing  to  the  absence 
of  a  proper  supply  of  bile,  which  is  a  powerful  deodorizer,  has  a 
foul  smell,  and  is  composed  of  imperfectly  digested  materials,  the 
hay  and  com  being  passed  in  a  more  or  less  unaltered  condition. 
Hence,  the  dung  loses  its  natural  healthy  colour  and  appearance. 
"In  the  stable,  th^  horse  is  mostly  inclined  to  be  costive ;  but  when 
taken  to  work  or  exercise  is  soon  excited  to  purge"  (Fercivall), 
He  is  often  subject  to  colicky  pains,  especially  soon  after  being 
fed.  The  abdomen  is  frequently  distended  with  gas,  owing  to  the 
digestive  organs  being  imable  to  take  up  what  they  require 
of  the  nutritive  part  of  the  food,  and  to  expel  the  remainder  before 
it  decomposes. 

TREATMENT. — Beyond  advising  the  reader  to  avoid  the  causes 
of  indigestion,  I  have  little  to  say  regarding  its  cure,  which  is 
chiefly  a  question  of  diet  and  stable  management.  A  pint  of  lin- 
seed oil  may  be  given  as  a  drenoh  once  a  week.  Mix  through  the 
daily  allowance  of  food,  2  oz.  of  the  bicarbonate  of  soda,  which  is 
not  only  an  antacid,  but  is  also  a  sedative  to  the  mucous  mem- 
brane, and  it  assists  the  liver  in  the  removal  of  deleterious  matter 
from  the  blood.  Not  more  than  seven  or  eight  pounds  of  corn, 
of  which  half  may  be  dry  bran,  should  be  given;  and  the  horse 
should  have  a  liberal  though  judicious  supply  of  carrots  and  green 
food.  Much  benefit  is  often  obtained  by  allowing  the  animal,  if 
he  chooses,  to  eat  earth,  which  may  be  supplied  to  him  along  with 
fresh-cut  sods.  He  should  have  the  free  use  of  salt,  say,  3 J  oz. 
a  day  in  his  food,  or  he  may  have  in  his  manger,  a  lump  of  rock 
salt,  to  lick  when  he  likes.  If  there  be  debility,  give  vegetable 
tonics,  sudi  as  J  drachm  of  nux  vomica  mixed  through  the  food 
twice  a  day,  or  a  quart  of  al^  with  2  drachms  of  gentian  or  chiretta 
twice  a  day.  If  the  action  of  Hhe  liver  be  suspected  to  be  at  fault, 
give  daily  in  a  ball  a  drachm  and  a  half  of  powdered  ipecacuanha 
for  five  or  six  days. 

Medicine  in  this  disease  should  be  employed  very  sparingly. 
The  horse  should  be  warmly  clothed,  carefully  exercised,  and  well 
groomed,  so  as  to  improve  his  general  health.  In  winter,  clipping 
the  coat  has  often  a  good  result. 

When  everything  else  fails  to  restore  the  horse  to  health,  try 
the  effect  of  a  run  at  grass,  not  forgetting  to  allow  him  a  supply 
of  salt. 
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Constipation 

is  a  symptom  of  various  diseases,  and  may  be  due  to  natural  ten- 
dency, constitutional  weakness,  paralysis  of  the  bowels,  folding  or 
twisting  of  the  intestines,  the  action  of  certain  drugs,  the  presence 
of  calculi  (balls  of  earthy  or  undigested  matter)  in  the  intestines, 
obstruction  of  the  bowel  itself,  errors  of  feeding,  or  of  watering, 
etc.  Horses  which  have  not  a  plentiful  supply  of  water  are  liable 
to  obstruction,  owing  to  the  dung  becoming  of  too  solid  a  condition 
to  be  easily  passed  onward.  We  may,  for  convenience  sake,  limit 
the  term  *'  constipation,"  to  retention  of  dung,  generally,  in  the 
large  intestine  owing  to  its  deficient  action,  to  the  practice  of 
feeding  horses  on  food  which  contains  an  excess  of  indigestible 
matter,  and  to  improper  methods  of  feeding  and  watering.  This 
condition  is  known  to  doctors  and  veterinary  surgeons  as  fscal 
accumulation  or  coprostasis.  The  symptoms  of  this  form  of  con- 
stipation, besides  the  stoppage  in  the  passage  of  dung,  are :  dis- 
tension of  the  abdomen  with  gas;  mild  and  recurring  attacks  of 
colic ;  and  sometimes  more  or  less  painful  efforts  at  staling,  owing 
to  irritation  of  the  bladder  caused  by  pressure  of  the  hardened 
mass  of  retained  dung,  on  that  organ.  Death  from  this  form  of 
constipation  is  generally  due  to  rupture  of  the  intestine. 

TREATMENT. — Constipation,  when  it  is  caused  by  improper 
food,  rarely  kills,  even  though  no  dung  is  passed  for  three 
weeks,  or  even  longer,  as  has  not  unfrequently  happened  in  cases 
whicli  have,  subsequently,  made  good  recoveries.  This  fact  should 
teach  us  to  exercise  patience  when  treating  this  condition.  Human 
beings  have  been  known  to  live  for  six  months  without  going  to 
stool.     A  horse  usually  dungs  8  or  10  times  a  day. 

Strong  purgatives,  such  as  aloes  or  eserine,  may,  if  given,  cause 
rupture  of  the  intestine  and  consequent  death,  by  producing  a 
copious  watery  discharge  which  is  not  able  to  force  a  passage  in  a 
natural  manner,  by  the  removal  of  the  impacted  matter. 

If  colicky  pains  are  present,  with  a  hard  pulse,  a  purgative 
should  on  no  account  be  given;  for  such  a  condition  indicates  a 
tendency  to  inflammation.  The  administration  of  belladonna  and 
enemas  of  water  will  then  be  appropriate.  If  the  pulse  is  soft, 
a  gentle  purgative,  for  instance,  a  quart  bottle  of  linseed  oil,  may 
be  given. 

In  constipation  owing  to  errors  of  feeding,  we  should  starve  the 
animal,  give  a  pint  and  a  half  of  linseed  oil,  two  or  three  times, 
back  rake  once  or  twice,  and  give  two  or  three  enemas  of  as  much 
cold  water  as  the  bowel  will  take.     The  enemas  should  be  admini- 
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stored  while  the  hind  quarters  are  raised,  as  recommended  hj  Mr. 
J.  G.  Rutherford  (p.  423).  If  the  belly  be  distended  with  gas, 
give  2  oz.  of  turpentine  with  the  oil.  The  animal  should  be 
moderately  exercised,  provided  he  be  not  troubled  with  flatulency. 
If  these  measures  do  not  produce  the  desired  effect,  give  2  drachms 
of  belladonna  in  a  ball,  or  made  up  into  a  soft  mass  with  treacle, 
and  placed  between  the  horse's  back  teeth,  so  that  he  may  gradually 
swallow  it.  The  amount  of  belladonna  can  be  increased  to  3  or  4 
drachms  in  urgent  cases  accompanied  by  pain.  The  belladonna 
can  be  repeated  in  half  its  previous  amount,  after  a  few  hours, 
if  necessary. 

Belladonna  increases  the  worm-like  motion  of  the  bowels,  with- 
out causing  a  watery  discharge  into  them,  and  also  allays  pain. 
It  is  specially  indicated,  if  the  constipation  is  accompanied  by 
colicky  pains.  The  linseed  oil  is  useful  in  softening  and  lubricating 
the  undigested  mass  of  food.  The  turpentine  checks  the  evolution 
of  gas,  and  also  increases  the  action  of  the  bowels.  Ample  time 
should  be  allowed  for  these  drugs  to  act.  Opium  should  on  no 
account  be  employed;  as  it  checks  the  action  of  the  intestines. 
In  human  practice,  good  residts  are  often  obtained  by  an  enema 
of  about  a  drachm  of  glycerine,  which,  however,  has  only  a  local 
effect  in  clearing  out  the  rectum.  "  Glycerine  undiluted  irritates 
the  mucous  membrane  and  even  the  skin  by  abstracting  water. 
Hence  its  laxative  effect"  (Finlay  Dun).  Hall  a  pint  of  it  may 
be  given  as  an  enema  by  means  of  a  catheter.  An  enema  of  1 
gallon  of  warm  soap  and  water,  ^  pint  of  castor  oil  and  1  pint  of 
glycerine  has  been  recommended  when  the  rectum  is  filled  with 
hard  dung  (rectal  impaction). 

No  harm  can  be  done  by  keeping  the  horse  for  ten  days  or  a 
fortnight  on  nothing  but  water  and  molasses  (say,  3-lb8.  daily), 
which  are  not  only  nutritious  and  very  digestible,  but  also  have 
a  laxative  effect.  Allowing  him,  on  the  contrary,  an  amount  of 
solid  food  which  would  be  moderate  at  other  times,  might  fatally 
complicate  matters  during  an  attack  of  constipation.  Many  in- 
stances are  on  record  of  horses  living  for  over  three  weeks  on 
nothing  but  water. 

The  absence  of  intestinal  rumbling  or  murmurs,  which  may  be 
heard  in  the  healthy  horse,  on  applying  the  ear  to  the  side  of  the 
belly,  is  the  characteristic  symptom  of  paralysis  of  the  bowels. 
''  Another  may  be  mentioned  of  not  unfrequent  occurrence,  espe- 
cially if  the  paralysis  be  in  the  lower  intestines,  namely,  a  dilated, 
dry,  and  non-contractile  condition  of  the  rectum,  which  feels,  when 
the  hand  is  introduced,  as  a  large  cavity  with  passive  walls" 
(Williams).  The  condition  of  paralysis  may  be  overcome  by  giving 
a  di-achm  of  nux  vomica  twice  a  day,  as  well  as  the  linseed  oil. 

28 
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Lampas 

iis  a  Kwollen  coudition  of  the  palate,  which,  when  thus  affected, 
projects  below  the  level  of  the  upper  front  teeth.  It  is  usually 
Diet  with  in  young  animals,  as  a  consequence  of  the  large  supply 
of  blood  which  is  present  for  the  growth  of  the  teeth.  It  may  be 
caused,  in  horses  of  any  age,  by  cold,  indigestion,  etc.  As  lampas, 
except  when  it  occurs  from  teething,  is  merely  a  symptom  of 
derangement  of  health,  the  part  should  not,  as  a  rule,  be  inter- 
fered with  in  any  way;  a  couple  of  bran  mashes,  with  ^  oz.  of 
nitre  in  each  of  them,  or  4  oz.  of  Epsom  salts  daily  for  a  few  days, 
being  all  that  is  generally  necessary.  If,  from  congestion  of  the 
gimis  during  teething,  the  horse  "  quids ''  his  food,  and  it  is  not 
convenient  to  put  him  out  of  work  for  a  few  days,  the  palate  may 
be  lightly  scored  with  a  lancet  or  penknife— care  being  taken  not  to 
wound  the  artery  which  lies  underneath — and  then  rubbed  with 
common  salt.  Bathing  the  part  with  a  strong  solution  of  alum 
and  water  will  generally  be  sufficient^  without  lancing  it. 

Choking. 

This  term  applies  to  obstruction  of  the  gullet  as  well  as  to  that 
of  the  windpipe. 

Choking  is  usually  caused  by  the  horse  ravenously  swallowing 
a  quantity  of  dry  food,  which  becomes  impacted  in  his  gullet; 
or  by  pieces  of  carrots  or  other  roots,  eggs  (given  by  the  groom 
with  the  idea  of  improving  the  condition),  or  hard  physic  balls, 
sticking  in  the  gullet.  It  is  not  uncommon  for  draught  horses  to 
become  choked  on  being  started  off  when  they  have  food  in  their 
mouths.  In  this  case,  the  windpipe  becomes  pressed  between  the 
collar  and  the  bolus  of  food  in  the  gullet.  Sometimes  the  horse 
becomes  choked  in  draught,  on  account  of  too  small  a  collar  com- 
pressing the  windpipe.  The  same  Uiing  may  happen  when  casting 
an  animal  with  ropes.  The  necessary  precautions  are  too  obvious 
for  detail. 

Although  obstruction  of  the  windpipe  will  kill  in  three  or  four 
minutes,  that  of  the  gullet  may  not  prove  fatal  for  several  days.  I 
saw  an  instance  of  choking  that  became  spontaneously  relieved  after 
ninety-six  hours  of  complete  obstruction,  during  which  time  any 
food  or  drink  taken  was  returned  through  the*  nostrils ;  the  cause 
of  obstruction  being  a  physic  ball.  The  destructive  changes  set 
up  hy  the  presence  of  the  ball  for  such  a  long  period  in  the  gullet, 
caused  the  death  of  the  animal  in  about  three  months'  time. 
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As  the  gullet  is  immediately  above  the  windpipe  for  about  half- 
way down  the  neck,  and  then  takes  its  place  on  the  left  of  the 
windpipe  till  it  enters  the  chest ;  we  should  stand  on  the  left  of  the 
animal  when  we  want  to  see  if  anything  goes  down  the  gullet. 
This  tube  becomes  a  little  narrowed  near  its  entrance  into  the 
stomach. 

SYMPTOMS  OF  OBSTRUCTION  OF  THE  GULLET.— Very 
anxious  expression  of  face  and  great  distress.  Nose  generally 
poked  out,  and  neck  more  or  less  stifiP.  Flow  of  saliva  from  the 
mouth.  Inability,  more  or  less  complete,  to  swallow.  Fluids  re- 
turned through  the  nostrils,  and  sometimes  through  the  mouth.  If 
grass  bo  chewed,  the  discharge  from  the  nostrils  will,  during  that 
time,  be  green-coloured.  Attempts  at  vomiting.  Continued  dis- 
tension of  the  gullet  is  an  unerring  sign  of  obstruction,  and, 
when  present,  will  be  seen  chiefly  on  the  left  side. 

TliEATMENT. — ^No  time  should  be  lost  in  attempting  to  remove 
the  obstruction;  for  the  continued  presence  of  the  foreign  body 
may  give  rise  to  serious  complications,  such  as  sloughing  of  the 
mucous  membrane  at  the  seat  of  impaction,  and  inflammation  of 
the  lungs  from  the  entrance  of  fluid  and  other  matters  into  the 
windpipe.  If  the  offending  substance  be  within  reach,  it  should  be 
removed  by  the  hand;  while  an  assistant  presses  it  forward  with 
his  fingers.  If  it  be  too  far  down  for  this  to  be  done,  it  may 
be  "started''  by  gently  manipulating  the  gullet.  When  an  egg 
sticks  fast,  it  can  be  readily  broken  by  pressure,  if  a  stout  needle 
be  first  of  all  run  through  it  from  the  outside.  In  the  case  of 
obstruction  due  to  dry  food,  it  is  well  to  give  a  few  drenches  of 
oil  and  water,  while  allowing  the  animal  full  liberty  to  return 
the  fluid,  which  will  assist  in  removing  the  obstruction.  In  ad- 
ministering drenches  with  this  object,  we  must  remember  that  they 
are  apt  to  "  go  the  wrong  way,"  and  thus  give  rise  to  pneumonia. 
If  practicable,  we  should,  as  advised  by  MoGavin,  pass  the  point  of 
a  fine  syringe  (intra-tracheal  or  hypodermic)  into  the  impacted 
mass,  and  try  to  break  it  up  by  injecting  into  it  oil  or  water.  We 
should  let  the  patient  have  a  constant  supply  of  linseed  tea  or 
water  to  sip,  and  to  return  through  his  nostrils  if  he  likes.  If 
the  horse  is  quiet,  we  may  twitch  him,  and  then  pass  a  probang 
tlirough  his  mouth  into  his  gullet,  so  as  to  overcome  the  stoppage ; 
great  care  being  taken  not  to  shove  the  probang  into  the  wind- 
pipe. In  default  of  a  regular  probang,  we  can  use  a  male  catheter, 
a  flexible  driving  whip  with  a  soft  round  head,  fixed  on  to  its 
point,  or  even  a  piece  of  rope  "  served  "  round  with  twine  to  make 
it  stiff  and  smooth.     If  the  animal  is  difficult  to  handle,  he  may  be 
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"  caat "  and  put  under  the  influenoe  of  chlorofonn.  If  the  cause 
of  the  obstruction  can  be  felt  from  the  outside,  and  if  it  resists 
all  other  efforts,  for  its  dislodgement,  it  should  be  cut  down  upon 
and  removed.  The  chief  points  to  be  observed  in  performing  this 
operation,  which  is  one  that  requires  knowledge  and  skill  to  do 
properly,  are  as  follows: — (1)  Carefully  note,  so  as  to  avoid  injur- 
ing them,  the  respective  positions  of  the  jugular  vein  and  carotid 
artery.  That  of  the  former  may  be  found  by  pressure  with  the 
finger  (p.  118);  that  of  the  latter,  by  its  pulsatioin.  (2)  Make 
the  incision  on  the  left  side  of  the  neck  and  a  little  below  the 
obstruction,  along  the  course  of  the  gullet  and  below  the  jugular 
vein,  so  as  to  obtain  effective  drainage.  (3)  Make  the  wound  no 
larger  than  is  required  for  the  object  in  view ;  refrain  from  pulling 
the  gullet  about;  and  having  made  the  incision  through  the  skin 
and  superficial  muscles^  expose  the  part  of  the  gullet  we  wish  to 
cut  down  upon,  by  carefully  tearing  away  the  loose  tissue  with  the 
fingers,  so  as  to  avoid  bleeding.  (4)  Close  the  wound  in  the  gullet 
with  sutures  (catgut  for  preference,  p.  73),  after  bringing  the 
divided  muscular  edges  together,  as  well  as  the  mucous  ones ;  for 
union  will  not  take  place  between  mucous  surfaces.  (5)  Treat  the 
wound  antiseptically  (p.  70).  (6)  Keep  the  animal  without  food 
as  long  as  practicable,  until  the  wound  has  healed,  which  it  will 
probably  do  in  about  ten  days.  Wounds  in  the  gullet  should  be 
avoided  if  possible;  for  they  do  not  as  a  rule  heal  well.  After 
relieving  a  case  of  choking,  the  animal  should  be  given  only  sloppy 
food,  so  as  to  allow  the  irritated  mucous  membrane  of  the  gullet 
to  regain  its  healthy  condition. 

Food  and  drink  in  the  form  of  brown  (Demerara)  sugar  and 
water  can  be  advantageously  given  by  ihe  rectum  (p.  632).  When 
food  has  to  be  given  by  the  mouth,  it  should  be  in  a  sloppy  con- 
dition, so  as  to  irritate  as  little  as  possible  the  mucous  membrane 
of  the  mouth. 

Prolapse  of  the  Rectum. 

In  mild  cases,  this  accident  consists  of  the  protrusion  from  the 
anus  of  mucous  membrane,  which,  on  becoming  inflamed  and  in- 
filtrated, may  present  a  rounded  mass  of  about  a  foot  broad,  with 
a  depression  in  its  centre.  In  some  cases,  the  bowel  itself  comes 
down. 

It  may  come  on  from  straining  due  to  colic,  constipation,  foal- 
ing, or  sexual  excitement,  or  from  paralysis. 

TREATMENT. — ^Remove  any  impacted  dung,  and  endeavour,  by 
steady  pressure,  to  replace  the  part  after  having  anointed  it  freelj 
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with  oil.  If  this  does  not  succeed,  scarify  the  mucous  membrane 
freely  with  a  lancet,  and  encourage  the  bleeding  by  the  application 
of  warm  water,  and,  when  the  swelling  has  gone  down,  again 
attempt  to  replace  the  part.  Keep  the  animal  for  some  days  on 
soft  food,  in  which  a  pint  of  linseed  oil  may  be  given  daily  with 
advantage.  West's  Uterine  and  Anal  Clamp,  made  by  Huish,  is 
a  very  useful  instrument  in  these  cases. 

Calculi  and  Concretions. 

NATURE. — In  the  bowels  of  the  horse,  especially  in  the  large 
intestine,  and  very  rarely  in  the  stomach,  are  sometimes  found 
balls  of  undigested  material,  which  occasionally  may  attain  to  a 


Fig.  143. — Phosphatic  calculus, 

diameter  of  five  or  six  inches,  or  even  more.  As  they  become 
larger  and  larger,  they  usually  cause  death  eventually  from,  ob- 
struction and  pain.  They  are  of  three  varieties.  (1)  Phosphatic 
calctdi  (Fig.  143),  which  looks  like  rounded  and  polished  stones, 
and  are  chiefly  composed  of  phosphate  of  magnesia  and  lime. 
They  are  of  a  much  greater  specific  gravity  than  the  other  two 
kinds.  An  ordinary  weight  for  these  calculi  is  2  or  3  lbs. ;  although 
they  may,  in  exceptional  cases,  be  as  heavy  as  16  lbs.,  or  even 
more.  The  term  "  calculus  "  {calx^  chalk)  should,  correctly  speak- 
ing, be  restricted  to  this  variety;  and  the  other  two  might  be 
called  "  concretions."  When  a  phosphatic  calculus  is  found  in 
the  stomach,  we  may  feel  certain  that  it  has  been  passed  into  that 
organ  from  the  intestines;  because  the  acid  nature  of  the  gastric 
juice  would  prevent  its  formation  in  the  stomach.     (2)  Oat-hair 
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calculi  or  dust-balls  (Fig.  144),  which  are  formed  of  closely  packed, 
undigested,  vegetable  matter.  (3)  Mixed  calculi,  which  are  made 
up  of  earthy  and  vegetable  constituents. 

Phosphatic  calculi  seem  invariablj  to  have  been  formed  round 
some  indigestible  object,  such  as  a  piece  of  metal  or  fragment  of 
stone  which  acts  as  a  nucleus.  Although  not  so  apparent  as  in 
the  phosphatic  kind,  it  is  probable  that  a  nucleus  generally  exists 
in  dust-balls  and  mixed  calculi. 

CAUSES.— Experience  amply  proves  that  the  presence,  in  the 
horse's  food,  of  indigestible  particles,  especially  if  they  be  of  an 
irritating  nature,  is  a  fertile  cause  of  calculus.  The  frequency  of 
this  complaint  in  the  stables  of  many  large  firms,  has  been  greatly 
diminished  by  the  adoption  of  means  for  the  removal  of  such  pos- 
sible nuclei.  One  of  the  best  preventives  is  the  use  of  an  auto- 
matic separator  provided  with  magnets,  which  attract  and  thus 
remove  all  particles  of  iron  and  steel  from  the  corn  passed  over 
them.  In  small  stables,  the  careful  use  of  a  sieve  is  imperative. 
Mr.  Rogerson  has  pointed  out  that  in  foreign  com,  among  other 
sources  of  danger,  are  to  be  found  great  numbers  of  nails  and 
heads  of  nails  which  are  employed  to  tack  down  the  canvas  that 
lines  the  holds  of  vessels  which  carry  corn  in  bulk.  We  may 
surmise  that  the  presence  of  such  an  object  set  up,  in  the  first 
instance,  irritation  of  the  mucous  membrane  of  the  bowel,  with 
the  result  of  its  becoming  surrounded  with  mucus,  to  which  other 
undigested  objects,  passing  by,  would  be  liable  to  adhere.  Or  the 
irritation  might  cause  the  precipitation  from  the  dissolved  food 
of  earthy  salts.  I  think  we  may  safely  say  that  the  tendency  to 
calculus  depends  on  the  fact  of  indigestible  and  irritating  sub- 
stances  being  taken  into  the  stomach.  Mr.  Hunting  mentions 
that  the  indiarubber  ring  of  a  mineral  water  bottle  formed  the 
nucleus  of  a  calculus  which  he  examined  on  one  occasion. 

I  have  shown  in  '^ Stable  Management  and  Exercise"  that  dry 
bran  is  an  admirable  food  for  horses,  and  that  it  is  much  more 
digestible  than  oats.  I  have  already  said  that  wet  bran  (bran 
mash)  is  more  a  medicine  (a  laxative)  than  a  food. 

From  an  examination  of  a  phosphatic  calculus,  we  cannot  help 
being  struck  by  the  fact  that  the  deposition  of  its  earthy  con- 
stituents must  have  taken  place  from  a  fluid  which  had  held  them 
in  solution.  We  may  therefore  regard  consumption  of  food  rich 
in  phosphates  (like  bran  and  maize)  to  be  a  predisposing,  though 
not  an  exciting  cause.  Another  predisposing  cause  might  be  a 
condition  of  the  digestion,  in  which  these  earthy  salts  would  be 
more  liable  to  be  deposited  from  the  alimentary  fluid,  than  in  a 
state  of  health. 
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*'  True  intestinal  calouU  consist  principally  of  a  deposit  of  an  ammonio- 
magnesiom  phosphate  (90  per  cent,  accoroing  to  Fiirstenberg)  with  which  are 
found  phospnate  of  lime,  phosphate  of  magnesia,  silica^  certain  chlorides,  and 
trasM  of  iron  and  organic  matter  (mucos,  epithelium  and  alimentHry  sub- 
stanoes).  The^  are  formed  from  the  phosphate  of  magnesia  of  the  bran, 
which  is  rich  m  it.  This  phosphate  of  magnesia  unites  with  the  ammoniacal 
compounds  which  exist  in  the  contents  of  tne  bowels.  These  compounds  are 
derived  from  the  atmosphere  of  the  stable,  and  are  introduced  into  the 
digestiye  tube  along  witn  the  drinking  water.  An  insoluble  basic-phosphate 
is  thus  formed  in  the  intestines.  The  startins-point  of  the  precipitation  is 
generally  a  foreign  body,  such  as  a  grain  of  sand  or  an  oat,  around  which  layers 
of  basic  phoepbAte  are  continually  deposited"  (Friedberger  and  Frohntr). 
The  foregoing  remarks  on  the  formation  of  a  calculus  naturally  suggest  the 
inference  that  the  more  loaded  with  ammonia  the  air  of  a  stable  is,  the  more 
likely  will  calculi  be  formed  in  the  intestines  of  horses  living  in  such  a  stable. 
Bearing  on  this  subject,  there  are  two  facts  which  deserve  notice.  First : 
Continental  veterinary  authorities  are  unanimoas  in  siying  that  the  feed- 
ing of  horses  on  bran  is  a  fertile  cause  of  calculi  in  the  intestines  of  such 
animals.  Second :  For  the  last  thirty -five  years  I  have  fed  horses  on  bran 
combined  with  oats  or  other  grain,  and  have  known  thousands  of  other  horses 
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similarly  fed;  but  have  not  met  with  a  single  case  of  calculus  from  such 
regimen,  which  was  given,  however,  under  good  sanitary  conditions.  I  there- 
fore conclude  that  there  is  no  danger  of  intestinal  calculi  from  feeding  horses  on 
bran,  if  the  air  of  the  stable  is  practically  free  from  ammonia. 

lliere  is  some  evidence  to  show  that  forage  which  contains  a 
quantity  of  the  hairs  and  husks  of  oats,  or  meal  dust,  is  apt  to 
give  rise  to  intestinal  concretions,  which  are  hardly  ever  found 
among  animals  whose  food  is  carefully  looked  after. 

An  oat-hair  concretion  would  appear  to  result  chiefly  from  the 
mechanical  adherence  of  undigested  particles  of  food  to  the  moist 
covering  of  a  nucleus  whose  presence  on  the  mucous  membrane  had 
caused  a  certain  amount  of  irritation.  The  formation  of  a  mixed 
calculus  would  probably  be  effected  both  by  chemical,  and  me- 
chanical agencies.    . 

An  unhealthy  condition  of  the  intestines  is  not  seen  as  a  rule  at 
post-mortem  examinations  of  horses  affected  with  calculus,  and, 
therefore,  it  cannot  be  regarded  as  a  cause  of  this  complaint. 
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SYMPTOMS. — There  is  no  characteristic  symptom  by  which  we 
can  tell  the  presence  of  a  calculus  in  the  digestive  canal  j  although 
there  are  several  which  are  common  to  the  disturbance  brought 
about  by  it,  and  to  other  disorders.  The  only  certain  means — 
which  is  not  always  within  our  power  to  put  in  practice — by 
which  we  can  determine  the  existence  of  such  a  body  in  the 
abdomen,  is  feeling  it,  which  we  can  generally  best  do  by  intro- 
ducing the  hand  into  the  rectum.  These  balls  may  attain  a  large 
size  without  causing  death,  or  even  without  giving  rise  to  any 
marked  symptoms  of  ill-health,  in  which  case  we  may  infer  that 
they  continue  to  remain  in  some  portion  of  the  intestine,  where, 
owing  to  the  large  diameter  of  the  gut,  or  to  the  fact  of  their 
having  made  for  themselves  a  pocket  in  it,  they  do  not  cause 
obstruction  to  the  passage  of  food,  imtil  they  become  greatly  in- 
creased in  bulk.  If,  however,  they  happen  to  become  dislodged, 
as  for  instance,  by  the  action  of  a  purgative,  they  may,  very  pos- 
sibly, set  up  fatal  obstruction  by  becoming  wedged  in  some  nar- 
rower portion  of  the  large  intestine,  which  varies  greatly  in  size 
along  its  course.  It  appears  that  calculi  cause  colic  far  more 
frequently  by  the  fact  of  their  shifting,  than  by  their  being  large. 
The  ordinary  (though  by  no  means  characteristic)  symptoms  of  the 
presence  of  calculus  are:  frequent  attacks  of  colic  from  no  other 
ostensible  cause;  pawing  with  the  fore  feet  from  evident  ab- 
dominal trouble;  resting  the  hind  quarters  against  some  support, 
as  a,  wall,  for  instance ;  and  sitting  on  the  haunches  like  a  dog. 
Dick  remarks  that :  ''  in  an  advanced  stage,  no  doubt  can  re- 
main as  to  the  nature  of  the  disorder.  The  countenance  is  hag- 
gard, the  eye  distressed,  the  back  up,  the  belly  distended,  the 
respiration  becomes  hurried,  bowels  habitually  costive."  The 
habit  of  seeking  relief  by  resting  the  hind  quarters  against  some 
support,  is  also  seen  in  impaction  of  the  bowels  by  undigested  food. 
Often  in  fatal  cases,  there  is  continued  pain  for  two  or  three  weeks, 
or  even  more,  before  death. 

TREATMENT. — If  the  presence  of  a  calculus  be  suspected,  the 
arm  should  be  passed  into  the  rectum  with  the  object  of  removing 
any  of  these  balls  which  may  be  in  reach.  Dick  recommends 
giving  strong  purgatives  and  large  enemas  with  the  view  of  clearing 
away  the  obstruction.  Although  a  strong  purgative  might  hasten 
death  by  dislodging  a  calculus  which  had,  up  to  the  time  being, 
caused  no  inconvenience;  the  fact  remains  that  it  often  brings 
away  calculi,  the  presence  of  which  in  the  intestines  had  beeo 
unsuspected. 
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CHAPTEK   XXI. 

DiSBASBS  OF  THB  UrINART  OrOANS. 

GKNBRAL    RBHARK8 RBTBNTION     OP    URINE BLOODY    URINH INFLAM- 
MATION   OF    THB    BLADDBR ALBUMINOUS    URINB ^INFLAMMATION    OF 

THE  KIDNEYS STONB  IN  THB  BLADDER. 

General  Remarks. 

Tub  exact  nature  of  diseases  of  the  urinary  organs  is  often  difficult 
to  determine ;  for  unusual  conditions  of  the  urine  and  symptoms  of 
disease  of  these  organs  may  be  present,  without  anything  being 
wrong  with  them,  as  we  may  see  in  hsemoglobinuria)  diabetes, 
and  constipation.  To  correctly  investigate  these  diseases,  one 
shoiild  be  able  to  analyse  \irine,  to  do  which,  a  knowledge  of  chemis- 
try and  microscopy  is  necessary.  I  shall  therefore  only  briefly 
refer  to  these  diseases,  which,  happily,  are  rare  in  the  horse, 
except  in  the  case  of  retention  of  urine  as  an  accompaniment  of 
colic. 

The  kidneys  (Fig.  141,  p.  361),  two  in  number,  are  the  glands 
which  form  urine  from  the  blood.  As  the  urine  is  secreted,  it  is 
carried  away  from  the  kidneys  into  the  bladder  by  the  ureters, 
which  are  narrow  tubes,  and  is  finally  got  rid  of  by  means  of  the 
urethra,  which  is  a  comparatively  large  tube  that  connects  the 
bladder  with  the  penis  of  the  horse  and  with  the  vagina  of  the 
mare;  expulsion  being  effected  by  the  contraction  of  the  muscles 
which  surround  the  bladder. 

Retention  of  Urine 

is  a  symptom  of  disease  rather  than  a  disease  in  itself.  It  is 
generally  caused  by  spasm  of  the  neck  of  the  bladder ;  by  paralysis 
of  the  bladder ;  by  the  accumulation  of  hardened  soapy  matter  in 
the  sheath,  owing  to  neglect  of  cleanliness;  by  the  horse  having 
been  kept  too  long  from  staling;     by  impaction  of  the  rectum 
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with  hard  dung ;  and  hj  chill.  It  may  also  be  due  to  the  presence  of 
stone  in  the  bladder  or  urethra  (the  canal  by  which  the  urine 
escapes),  and  to  other  causes  affecting  these  parts.  It  may  accom- 
pany colic  and  other  diseases.  Although  in  colic  there  may  be 
retention ;  still,  when  suffering  from  it,  the  animal  does  not  make 
such  frequent  attempts  to  stale,  as  he  does  when  attacked  by  the 
ailment   under  consideration. 

The  chief  manifestations  of  retention  of  urine  when  it  exists  to 
such  an  extent  as  to  be  a  diseased  condition,  are  distension  of  the 
bladder,  and  strangury,  which  is  the  term  applied  to  the  state 
in  which  a  horse  is  when  he  makes  frequent,  urgent,  painful,  and 
more  or  less  ineffectual  attempts  to  stale,  while  adopting  the 
stretched-out  position  characteristic,  in  horses,  of  that  act.  The 
distended  condition  of  the  bladder  may  be  felt,  if  the  hand  is  passed 
into  the  rectum. 

TREATMENT. — Foment  the  loins;  give  an  enema  of  warm 
water  in  which  ^  oz.  of  opium  has  been  boiled;  clothe  warmly; 
give  a  pint  of  linseed  oil ;  and  after  that  the  following  ball :  — 

Opium...         ...  ...  ...         ...         I^  drachai. 

Camphor         2|       „ 

Repeat  the  ball,  if,  after  an  hour  or  two,  the  horse  has  not 
staled.  If  the  symptoms  are  urgent ;  or  if  the  foregoing  measures 
do  not  succeed,  pass  a  catheter  (p.  655) ;  or  exert  pressure  on  the 
bladder  with  the  hand  in  the  rectum,  in  the  event  of  the  bladder 
being  paralysed.  If  spasm  of  the  urethra  prevents  the  passage  of 
the  catheter,  it  is  well  to  adopt  Veterinary  Surgeon  Desmond's  pro- 
cedure of  blowing  air  with  the  mouth  through  the  catheter,  so  that 
the  expired  air  will  overcome  the  spasm,  in  which  case  the  horse 
will  expel  urine  along  with  the  air.  Oiling  the  head  of  the  penis 
and  inside  of  the  sheath  will  facilitate  urination,  by  disposing  the 
penis  to  come  down.  To  counteract  spasm  of  the  neck  of  the 
bladder,  we  may  stimulate  the  skin  outside  it  (just  below  the  anus) 
by  rubbing  turpentine  into  it.  When  the  animal  has  staled,  give 
linseed  mashes  and  linseed  tea. 


Bloody  Urine. 

The  dark  or  bloody  colour  assumed  by  the  urine  is,  usually, 
caused  by  improper  feeding,  or  by  strains  received  during  violent 
exertion.  I  knew  a  steeplechase  horse  that  was  always  more  or 
less  affected  in  this  manner  after  a  race.  Disease  of  the  kidneys, 
in'itation  of  the  urinary  passages,  and  the  presence  of  calculi,  are 
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also  causes  of  bloody  urine,  which  we  must  be  careful  to  distinguish 
from  the  condition  of  the  blood  in  hsBmoglobinuria  (p.  520). 

TREATMENT.— Put  the  horse  on  cooling  food.  Give  linseed 
mashes,  and  substitute  linseed  tea  for  water  as  his  drink.  Give  a 
mild  dose  of  aloes  and  one  drachm  of  strong  tincture  of  iron 
(p.  613)  in  water  twice  a  day  for  a  fortnight.  In  India,  a  decoction 
of  the  leaves  of  the  sissoo  or  seesum  tree  is  a  favourite  native 
remedy.  About  half  a  bucketful  of  the  leaves  is  taken,  water  is 
poured  over  them,  they  are  mashed  up  between  the  hands,  and 
are  allowed  to  soak  in  the  water  for  nine  or  ten  hours;  the  fluid 
should  be  then  strained  off  and  given  to  the  horse  to  drink.  The 
mixture  of  a  couple  of  handfuls  of  unrefined  sugar  (termed  goor  in 
flindustanee)  will  make  this  drink  palatable  to  him.  This 
mucilaginous  fluid  acts  as  an  emollient  in  soothing  irritation. 

The  rationale  of  the  foregoing  treatment  is  as  follows: — The 
purgative  is  given  to  draw  the  blood  away  from  the  inflamed 
urinary  passages ;  the  strong  tincture  of  the  perchloride  of  iron  acts 
as  an  astringent  in  causing  contraction  of  the  congested  blood- 
vessels of  the  affected  part,  and  thereby  checks  the  flow  of  blood ; 
and  the  linseed  and  sissoo  are  soothing  agents. 

If  the  lurine  be  very  dark-coloured  without  the  presence  of  blood, 
we  may  generally  conclude  that  this  condition  is  due  to  too  high 
feeding.  The  treatment  diould  be  a  full  dose  of  physio  (aloes) ; 
cooling  diet  in  very  small  quantities;  and  f  oz.  of  nitre  daily  in 
the  food  or  water.  As  the  injurious  substances  which  accumulate 
in  the  blood  from  too  high  feeding,  are  gradually  got  rid  of  along 
with  the  urine ;  we  give  nitre  in  order  to  stimulate  the  kidneys  to 
remove  them  as  quickly  as  possible  out  of  the  system. 

Inflammation  of  the  Bladder. 

It  is  probable  that  the  only  causes  of  this  disease  are  the 
absorption  into  the  system — by  internal  administration  or  external 
application — of  irritating  poisons,  such  as  cantharides  or  croton ; 
the  excretion  of  noxious  matters  from  the  blood ;  and  injury.  Fatal 
consequences  have,  sometimes,  occurred  from  blistering  '^all 
round."  In  warm  weather,  the  urinary  organs  are  more  liable  to 
become  affected  by  blisters  than  when  the  temperature  of  the  air 
is  low.  The  chief  reason  for  this  is,  I  think,  that  in  summer, 
owing  to  the  increased  action  of  the  skin,  less  urine  is  secreted, 
and,  consequently,  the  irritating  matter,  being  less  diluted,  cannot 
be  removed  from  the  bladder  as  quickly  as  when  the  amount  of 
urine  is  abuiidant,  as  in  cold  weather.  Besides,  the  higher  the 
temperature  of  the  air,  the  more  rapidly  do  the  absorbents  take  up 
the  active  principle  of  the  blister. 


444  DISEASES   OF   URINARY   ORGANS. 

Mares,  at  certain  seasons,  owing  to  sexual  causes,  are  specially 
liable  to  this  affection  from  blisters. 

SYMPTOMS. — ^The  lining  membrane  of  the  mouth — as  well  aa 
that  of  the  whole  intestinal  canal — becomes  red  and  inflamed.  In 
stallions  and  mares  there  is  sexual  excitement.  "  The  urine  is 
voided  frequently,  and  with  difficulty  and  pain,  as  it  is  irritating 
and  burning;  it  is  highly  albuminous;  the  faeces  are  covered  with 
mucus  and  mixed  with  blood  "  (Gamgee). 

There  is  fever,  pain,  and  excitement.  The  iirine  contains  mucus, 
with  or  without  blood.  If  the  symptoms  be  not  alleviated,  the 
disease  will  generally  run  a  fatal  course  in  two  or  three  days.  I 


TREATMENT.— If  the  disease  results  from  a  blister,  wash  the 
blistered  part  with  warm  water  which  has  some  carbonate  of  potash 
dissolved  in  it.  Give  the  horse  linseed  tea  to  drink,  and  put  him 
on  bran  mashes.  If  he  will  eat,  mix  two  ounces  of  the  bicarbonate 
of  soda  in  the  food  daily,  or  divide  them  between  two  or  three 
drenches.  Give  the  whites  of  a  couple  of  dozea  raw  eggs,  now 
and  then.  Administer  in  a  ball,  three  drachms  of  camphor  twice 
a  day.  If  there  be  great  pain,  give  once  or  twice  in  the  day,  two 
drachms  of  the  extract  of  belladonna  in  a  ball,  or,  having  pre- 
viously made  it  into  a  soft  mass  with  treacle  and  linseed  meal, 
place  it  between  the  back  teeth  to  gradually  dissolve. 

PRINCIPLES  OF  TREATMENT.— Both  the  bicarbonate  of  soda  and  Um 
linseed  tea  have  a  soothing  effect  on  the  mucous  membrane,  and  the  sedative 
influence  of  camphor  is  weU  marked  in  cases  of  irritation  of  the  urinary  organs. 
The  belladonna  acts  as  a  sedative  to  these  organs  by  eausinff  eontmction 
of  the  blood-vessels  of  the  part,  and,  thereby,  tends  to  reduce  Uie  inflamma- 
tion. It  is  a  powerful  sedative.  The  carbonate  of  potash  forma  a  soap  with 
the  oily  matter  of  any  portion  of  the  blister  which  may  have  remained  on  the 
spot,  and  t^us  aids  in  removing  it.  The  white  of  egg  gives  protection  against 
the  irritating  action  of  the  absorbed  cantharides. 

Albuminous  Urine. 

The  existence  of  albumin  in  the  urine  generally  arises  from 
causes  unconnected  with  actual  disorder  of  the  urinary  organs, 
and  is  in  no  way  inconsistent  with  health.  Albumin  is  often 
found  in  the  urine  after  hard  work;  and  also  during  fatty  de- 
generation of  the  kidn^s — a  very  rare  and  intractable  complaint 
among  horses — ^the  symptoms  of  which  are  :  stiffness  in  movement ; 
and  the  continued  practice  by  the  affected  animal  of  standing 
stretched  out  in  his  stall,  as  if  he  were  about  to  stale. 

To  test  for  albumin  in  the  urine,  put  a  small  quantity  of  the  fluid  into  a  test- 
tube,  add  a  few  drops  of  acetic  acid,  or  vinegar,  to  neutralise  it  (as  albumin 
is  soluble  by  an  alkali),  and  boil  the  fluid  over  a  lamp.     If  albumin  be  present, 
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a  ooagulum  will  be  formed,  which  will  remain  unchanged  on  the  addition  of 
nitric  acid,  but  will  be  dissolved  by  liquor  ammonis.  In  making  this  experi- 
ment we  should  remember  that  a  yery  small  excess  of  the  acetic  acid  may 
prevent  the  albnmin  from  coagulating.  If  there  be  but  little  albamin  present, 
the  precipitate  will  not  appear  until  the  uiine  boils ;  if  much,  it  will  show 
itself  before  boiling  point  be  reached.  Another  method  is  to  "  charge  a  test- 
tube  to  a  depth  of  ^  or  )  inch  with  strong  nitric  add,  and  then  pour  a  small 
quantity  of  urine  slowly  down  the  side  of  the  inclined  plane,  so  that  it  may 
rest  on  the  acid  without  mixing  with  it.  If  albumin  be  present,  an  opaque 
white  cloud,  disc-like  in  form,  immediately  appears  in  the  plane  of  contact 
of  the  two  fluids  "  {Bristtnoe). 

Inflammation  of  the  Kidneys 

is  fortunately  a  very  rare  disease  in  the  horse ;  for  it  is  dangerous 
to  life,  and  we  know  but  little  about  it.  It  may  be  acute  or 
chronic.  Probably  its  usual  causes  are  chill,  and  irritation  to 
the  kidneys  hj  poisons,  and  by  the  products  of  certain  bacteria 
(p.  448),  such  as  those  of  glanders  and  pneumonia.  The  chief 
symptoms  are :  diminution  of  urine ;  strangury  (p.  442) ;  colic ; 
arching  of  the  back;  continued  standing;  stiff  and  straddling 
gait ;  intolerance  of  pressure  on  the  loins ;  and  weakness.  In  fatal 
cases,  there  are  head  symptoms  shown  by  unconsciousness  and 
spasms.  One  of  the  most  distinctive  signs  of  this  disease  is 
the  presence  of  "casts"  in  the  urine.  These  casts  of  varying 
structure  form  in  the  minute  (uriniferous)  tubes  which  convey 
away  the  urine  from  the  kidneys,  and  which,  as  a  rule,  are  from 
3^th  to  TTmF^^  ^^  ^^  ^^^^  ^^  diameter.  For  information  about 
the  nature  of  these  casts  and  the  methods  of  their  examination, 
I  must  refer  my  readers  to  special  books  on  pathology. 

TREATMENT. — ^When  the  disease  proceeds  from  chill,  harmful 
matters  in  the  food,  or  poisons,  we  should  foment  the  loins,  and 
give  1  lb.  of  Epsom  Salts  in  a  quart  of  water,  and  IJ  oz.  of  lau- 
danum in  water  two  or  three  times  a  day  if  required.  Linseed  tea 
will  be  a  useful  substitute  for  drinking  water.  The  animal  should 
be  kept  at  rest  and  warmly  clothed  and  stabled. 

By  fomenting  the  loins,  keeping  the  surface  of  the  body  warm, 
and  giving  a  purgative,  we  diminish  the  inflamed  condition  of  the 
kidneys.  As  the  kidneys  excrete  waste  nitrogenous  matter  from 
the  system,  the  more  exercise  the  horse  takes,  the  more  work  will 
his  kidneys  have  to  do. 

When  inflammation  is  secondary  to  other  diseases,  they,  not  it, 
should  be  treated. 

Stone  in  the  Bladder. 

The  horse,  like  man,  may  be  affected  with  calculi  (stones)  in  the 
kidneys,  ureters,  bladder,  or  urethra.     These  calculi  are,  as  a  rule, 
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largely  composed  of  carbonate  of  lime,  which  is  always  to  be 
found  in  the  urine;  hence,  the  presence  of  stone  in  the  poaitiocs 
just  mentioned,  and  the  danger  of  keeping  horses  from  staling 
for  prolonged  periods.  For  the  same  reasan,  when  a  horse  is  in 
his  stall,  with  the  bedding  ''up,''  he  should  always  have  some 
straw  under  him,  on  which  to  stale;  and  when  he  is  kept  for  a 
long  time  at  work,  as  when  out  hunting,  or  on  a  journey,  he 
should  be  given  full  opportunities  to  do  so,  especially,  on  grass, 
so  that  he  may  not  splash  his  legs,  the  fear  of  doing  which,  often 
causes  him  to  refrain  from  micturating  longer  than  he  ought  to  do. 
These  calculi  vary  in  bulk  from  fine  sand  to  a  mass  the  size  of  a 
man's  fist,  or  even  larger ;  and  may  be  of  a  hard  nature,  or  of  the 
consistence  of  soft  mortar,  which,  if  remedial  means  be  not  used, 
may  almost  entirely  fill  the  bladder.  The  calculus,  when  of  a 
solid  consistence,  is  generally  grey  in  colour,  smooth,  more  or  less 
round,  easily  broken,  and  arranged  in  concentric  layers  or  strata 
(Fig.  145),  which  appear  respectively  to  have  been  deposited  from 
the  urine  round  a  nucleus  during  certain  well-defined  periods  of 
activity. 

The  SYMPTOMS  are  severe  colicky  pains  which  recur  more  or 
less  frequently;  straining  and  repeated  efforts  to  stale;  inability 
to  retain  urine;  interruption  to  the  flow  of  urine;  presence  of 
blood  in  the  urine;  stiffness  of  gait  of  the  hind  limbs  and  wliisking 
of  the  tail.  The  presence  of  stone  may  be  discovered  by  nii 
examination  per  rectum. 

TREATMENT.— The  only  effective  treatment  is  removal  of  the 
stone  or  deposit.  For  doing  this  in  the  horse,  there  are  two  ways, 
which  differ  slightly  from  each  other.  According  to  the  French 
method,  described  in  Peuch  and  Toussaint's  book  on  "Veterinary 
Siirgeiy,"  the  patient  is  secured,  while  standing  up,  by  plflcin** 
n  iJhort  pair  of  hobbles  on  his  hind  pasterns,  passing  a  rope  from 
the  hobbles,  between  his  fore  legs,  across  his  breast,  over  liis 
withers,  down  his  side,  and  round  itself  to  the  hand  of  an  assistant. 
The  animal  will  now  be  unable  to  kick  anyone  standing  imme- 
diately behind  him.  A  twitch  may  also  be  applied  for  obtaining 
increased  control.  An  assistant,  standing  on  the  near  side  of  the 
horse,  will  introduce  his  hand  into  the  sheath,  seize  the  penis,  draw 
it  out,  and  insert  into  the  urethra  the  nozzle  of  a  large  syringe 
filled  with  tepid  (say,  about  95°  F.)  water,  which  a  second  assistant 
will  inject  into  that  canal,  so  as  to  make  it  stand  out  to  about 
the  thickness  of  a  finger  directly  below  the  anus.  A  vertical  in- 
cision of  about  \\  inches  is  made  into  the  urethra,  just  below 
the  prominence  of  the  anus,  at  the  point  where  the  urethra  makes 
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a  bend  forward,  so  as  to  enter  the  bladder.  In  making  this  in- 
cision, great  care  should  be  taken  to  keep  to  the  middle  line  of 
the  urethra,  so  as  to  avoid  wounding  either  of  the  arteries  (the 
internal  pudic),  or  injuring  any  part  of  the  urethra  except  that 
in  which  the  cut  has  to  be  made.  A  special  kind  of  forceps  is 
introduced  through  the  opening  into  the  bladder  to  catch  hold  of 
and  remove  the  stone.  A  capable  assistant  should  pass  his  hand 
into  the  rectum  and  aid  the  operator  by  directing  the  stone  to- 
wards the  claws  of  the  forceps.    The  precautions  to  be  adopted 
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while  performing  this  not  very  difficult  operation,  are  fully  de- 
pcribed  in  the  French  work  from  which  I  have  compiled  the  fore- 
going particulars.  English  veterinary  surgeons,  instead  of  filling 
the  urethra  with  water,  usually  pass  a  catheter,  and  make  the 
opening  by  cutting  down  upon  it.  They  also,  as  a  rule,  perform 
the  operation  with  the  horse  placed  on  his  back  on  the  ground. 
When  the  deposit  is  in  the  form  of  a  soft  mass,  it  will  have  to 
be  removed  by  a  specially  made  spoon. 

In  the  mare,  the  stone  can  be  removed,  without  the  use  of  the 
knife,  through  the  urethra,  which  is  larger  than  that  of  the 
horse,  and  which  opens  on  the  floor  of  the  vagina,  at  about 
4  inches  from  the  outside.  The  opening  of  the  female  urethra 
into  the  vagina,  is  guarded  by  a  valve,  which  points  to  the  rear 
and  which  can  be  easily  lifted  up  with  the  finger. 
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General  Remarks. 

We  may  safely  conclude  that  all  the  general  diseases  which  are 
of  an  infective  nature,  are  caused  by  the  entrance  into  the  system 
of  minute  vegetable  or  animal  organisms.  As  a  rule,  the  former 
are  bacteria  (pp.  1 9  and  63) ;  and  the  latter,  parasites  which  live 
in  the  blood  (haematozoa).  The  specific  parts  played  by  different 
kinds  of  bacteria  are  of  great  variety.  Some  bacteria  produce 
colour,  as,  for  instance,  a  blue  tinge  in  milk;  others,  light,  aa 
we  may  see  by  the  phosphorescence  produced  by  the  photo- 
bacterium  pTiosphorescens  during  the  fermentation  of  sugar,  under 
certain  conditions.  They  are  the  causes  of  fermentation  and  putre- 
faction, and,  in  many  cases,  of  disease.  Various  kinds  of  fermenta- 
tion-producing bacteria  are  essential  to  the  proper  performance 
of  digestion.  In  plant  life,  bacteria  are  the  means  by  which 
lucerne  and  many  other  vegetables  absorb  nitrogen  from  the 
air.  Dr.  Patrick  Manson  (Gibson's  "Text-book  of  Medicine") 
tells  us  that  ''disease-producing  organisms  elaborate  poisonous 
substances,  which  call  forth  certain  symptoms,  of  which  some  are 
specific,  and  belong  exclusively  to  a  particular  epecies,  while  others 
are  general,  and  shared  by  many  organisms.  Poisonous  sub- 
stance obtained  from  a  tetanus  culture,  for  instance,  which,  when 
injected  into  an  animal,  produces  tetanus,  is  a  specific  poison; 
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other  poisonous  substances,  which  merely  produce  fever  and  other 
general  symptoms,  are  not  specific,  and  may  be  found  in  many 
other  organisms.  It  is  a  matter  of  the  greatest  importance  to  keep 
in  mind  this  twofold  nature  of  the  poisonous  substances  of  disease- 
producing  organisms."  The  substances  which  produce  high  inter- 
nal temperature  (fever),  perform  their  office  by  their  action  on  the 
heat  centres  of  the  nervous  system,  and  are  not  necessarily  products 
of  organisms  which  give  rise  to  special  diseases.  It  is  obvious 
that  we  should  regard  fever  as  a  symptom,  and  not  as  a  disease. 

In  some  cases,  as  in  malaria,  the  microbes  of  a  disease  produce 
their  harmful  effect,  chiefly  by  their  direct  action  on  the  system. 

GENERAL  TREATMENT.— Here,  our  objects  are:  (1)  To  check  the 
action  of  any  diseaf e  ^erms  that  may  be  in  the  body,  by  giving  antiseptics, 
such  as  quinine,  arsenic,  salicylic  acid,  nitre,  and  rait;  (2)  to  stimulate  the 
skin  and  other  excretory  organs,  so  as  to  set  rid  of  the  waste  products  of 
tissue  change,  the  retension  of  which  would  tend  to  poison  the  i^stem ;  (3) 
to  allay  distressing  s^ptoms ;  (4)    to  keep  up  the  strength. 

Tkt  action  of  antxstpiics  in  these  diseases  appears  to  be  as  follows :  On 
teing  absorbed  into  the  blood,  they  check  (he  development  of  disease  germs, 
and  the  manufacture  of  fermen<t8  and  specific  poisons  (toxins,  p.  19)  in  the 
same  manner  as  they  would  do  in  the  case  of  ordinary  blue  mould  in  a  liquid 
in  which  they  were  dissolved. 

Simple  Fever 

is  a  condition  of  the  body  in  which  the  internal  temperature  is 
higher  than  natural.     It  usually  runs  its  course  in  a  week  or  less. 

The  SYMPTOMS  are  :  increased  internal  temperature ;  frequent 
pulse ;  quickened  breathing ;  dulness ;  and  loss  of  appetite. 

The  CHIEF  CAUSES  are:  exposure  to  heat;  exhaustion  from 
violent  and  prolonged  exertion ;  nervous  shock ;  the  influence  of 
unhealthy  surroundings;  and  infection  by  bacteria  which  produce 
substances  that  act  on  the  heat  centres,  but  do  not  give  rise  to 
special  diseases. 

Although  simple  fever  is  rare  in  England,  it  frequently  occurs  in 
India  and  other  tropical  countries,  the  usual  causes  being  exposure 
to  the  sun  and  imperfect  ventilation  of  the  stable  during  hot 
weather,  especially,  when  the  animals  are  highly-fed  and  but  little 
worked.  Well-bred  horses,  and  those  of  dark  colour,  resist  the 
effects  of  the  sun  far  better  than  those  of  a  coarse  breed  or  of  a 
grey  or  white  coat. 

TREATMENT. — ^If  possible,  remove  the  animal  to  some  healthy 
situation,  if  the  sanitary  conditions  of  his  abode  are  defective. 
Nurse  him  carefully ;  allow  him  soft  food  to  eat,  and  an  unlimited 
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aiiK)unt  of  oold  water  to  drink.     Give  him  the  following  draught 
three  times  a  day  for  two  or  three  days  :  — 

Nitre 3  drachms. 

Sweet  spirits  of  nitre  ...  ...  ...  1  oz. 

Cold  water       ...  ...  1  pint. 

If  the  sweet  spirits  of  nitre  be  not  at  hand,  giye  daily  |  oz.  of 
nitre  dissolved  in  the  drinking  water.  If  constipation  be  present, 
back-rake,  administer  an  enema,  and  give  }  lb.  of  Epsom  salts  in 
water  as  a  drench. 

If  the  skin  feels  dry  and  hot,  sponge  it  over  with  vinegar  and 
water  from  time  to  time.  If  there  be  great  heat  about  the  forehead 
and  temples,  cover  them  over  with  wet  cloths. 

In  hot  countries,  care  should  be  taken  that  a  free  current  of  air 
is  maintained  through  the  stall,  and  that  the  animal  is  well  pro- 
tected, by  a  thick  roof  overhead,  from  the  direct  rays  of  the  sun. 
In  India,  if  the  weather  be  very  sultry,  a  oouple  of  men  may  be 
employed  to  keep  the  horse  cool  by  means  of  large  hand  fans. 

When  the  severity  of  the  attack  has  subsided,  the  horse  should 
be  fed  liberally ;  green  meat,  if  possible,  being  freely  supplied.  If 
he  shows  much  debility,  he  may  have  a  couple  of  quarts  of  beer  a 
day,  or  other  suitable  vegetaj>le  tonic.  As  these  fever  cases,  in 
hot  countries,  are  often  complicated  by  derangement  of  the  liver, 
no  salt  of  iron  should,  as  a  rule,  be  employed  in  their  treatment. 

Stable  Fever. 

For  convenience  sake,  I  place  under  this  heading  the  form  of 
fever  to  which  young  horses  are  particularly  liable  when  taken  up 
from  grass,  or  put  into  unsanitary  stables,  in  most  of  which  the 
virus  of  this  fever  seems  to  have  a  permanent  abode.  The  great 
improvement  in  stable  sanitation  during  late  years,  has  been  ac- 
companied by  a  marked  decrease  in  the  frequency  of  this  disease, 
and  in  that  of  equine  influenza.  I  am  strongly  of  opinion  that 
this  ailment  is  due  to  the  entrance  into  the  system  of  disease 
germs  that  find  a  rich  and  suitable  soil  in  many  of  the  dirty, 
crowded,  and  ill-ventilated  stables  which  are  to  be  met  with  in 
large  towns.  This  view  is  strengthened  by  the  fact  that  one  or 
more  previous  attacks  confer,  to  a  certain  extent,  immunity  from 
it.  The  better  the  sanitary  conditions,  the  freer,  as  a  rule,  are 
stables  from  this  complaint,  which  may  be  treated  as  simple 
fever,  see  preceding  page. 
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Malarial  Fever. 

NATURE. — Formerly,  malarial  ferer  of  man  was  regarded  as  a  disease 
produced  by  the  bad  air  of  certain  unhealthy  localities,  such  as  swampy  ground 
in  hot  countries.  Lavernan  was  the  first  to  demonstrate  the  fact  th^t  the 
cause  of  this  disease  is  a  very  low  form  of  animal  life  (the  Plasmodium  of 
Lavernan)  which  occurs  in  different  forms,  and  which  gains  entrance  into  the 
body  by  means  of  mosi^uitoes  of  the  genus  anopheles,  that  act  as  their  carriers. 
The  malaria  parasite  is  a  protozoon,  and  not  a  plasmodium,  which  term,  in 
this  application,  is  incorrect,  though  sanctioned  by  use. 

This  parasite,  in  the  form  of  very  minute  needle-shaped  organisms,  is  injected 
into  our  blood  along  with  the  saliva  of  the  mosquito,  at  the  moment  this  fly 
bites  our  skin.  £adi  of  ihese  spores  (to  adopt  Professor  Lankester's  nomen- 
clature) enters  a  red  blood  corpuscle,  undergoes  a  etage  of  development  (amoebula), 
and  breaks  up  into  numerous  spherical  spores  (enhsemospores)  which  enter  the 
blood  by  the  destruction  of  the  red  corpuscle.  They  then  envade  and  destroy 
fresh  red  corpuscles  and  by  their  continued  multiplication,  infect  the  whole 
of  the  blood.  Other  stages  of  development  take  place,  until  their  final  trans- 
formation in  the  blood  is  attained.  They  are  then  in  a  suitable  state  to  be 
sacked  up  by  mosquitoes,  and  after  that  takes  place,  they  arrive  in  the  stomach 
of  their  carrier,  undergo  changes  and  migrations,  and  at  last  gain  access  into 
the  mo^uito's  salivary  glands.  They  are  then  ready  to  make  a  now  inva- 
sion. We  t-has  see  that  these  organisms  are  parasites  of  the  mosquito,  as  well 
as  of  man  ;  and  that  a  human  being  who  is  suffering  from  malarial  fever  can 
infect  the  mosquitoes  of  a  place  which  had  hitherto  been  free  from  that  disease. 
In  this  way,  one  human  being  can  indicecily  infect  another  human  being. 
Direct  infection  from  one  man  to  another  man  can  be  communicated  only  by 
inoculation.  Mosquitoes  have  their  regular  meals,  just  after  sunrise  and  after 
sunset,  which  are  consequently  the  times  for  specially  avoiding  these  insects. 

The  constitutional  disturbance  is  chiefly  due  to  the  destruction  of  the  red 
corpuscles  and  to  toxins  elaborated  by  these  parasites  {Manson). 

"  Observations  by  Koch,  confirmed  by  Stephens  and  Christophers,  have  re- 
cently shown  that  in  intensely  malarial  districts,  practically-  all  the  young 
children  have  malaria  parasites  in  their  blood.  As  the  native  children  get 
older,  their  blood  is  progressively  less  liable  to  the  infection,  and  in  native 
adults  the  parasites  are  rarely  found.  Imraanity  from  malaria  can  there- 
fore be  acquired"  {Manson). 

There  are  several  forms  of  malarial  fever,  of  which  intermittent  fever 
(ague)  and  remittant  or  continued  fever  are  the  most  common.  The  re- 
searches of  Majors  Walter  Reed  and  Gorgas  and  other  observers  show  that  a 
mosquito  [culex  fasciatus)  is  the  transmitting  agent  of  yellow  fever. 

Dr.  Manson  points  out  that  the  successive  generations  of  the  parasites  of 
intermittent  fever  tend  to  become  simultaneously  mature  in  the  blood  of  their 
human  host,  about  the  same  time  every  day,  every  second  day,  oi  every  third 
day,  according  to  their  species.  Thus,  those  which  live  for  24  hours,  produce 
quotidian  (daily)  fever ;  those  which  exist  for  48  hours,  tertian  fever ;  and  those 
whose  cycle  of  development  is  72  hours,  c^uartan  fever.  I  have  not  seen 
similar  paroxysms  and  remissions  in  the  malarial  fevers  of  horses. 

The  bilious  symptoms  often  seen  in  cases  of  malarial  fever  are  chiefly  due  to 
the  bile  of  the  patient  containing  an  abnormally  large  amount  of  biiiruhin, 
which  is  the  bile  pigment  that  gives  a  yellow  colour  to  the  skin  and  other  tissues 
in  jaundice.  As  bilirubin  is  produced  by  the  decomposition  of  hsemoglobin,  it 
follows  that  the  more  free  haemoglobin  there  is  in  the  blood,  the  greater  will  be 
the  quantity  of  bilirubin  in  the  bile.  In  malarial  fever  the  blood  becomes  loaded 
with  free  hemoglobin,  owing  to  the  destruction  of  red  corpuscles  by  the  malarial 
parasites. 

29* 
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The  chief  breeding  places  of  mosquitoes  are  shallow  pools  which  are  not  large 
enough  to  contain  fish,  and  which  do  not  dry  up  between  showers.  Hence,  the 
best  way  to  rid  a  district  of  mosquitoes  is  to  drain  or  fill  np  these  pools,  or  to 
destroy  the  mosquito  larrse  by  pouring  into  these  pools  a  sufficient  quantity  of 
paraffin  oil  to  cover  their  surface;  and  to  kill  all  the  mosquitoes  within  reach. 
A  large  number  of  the  mosquitoes  which  infest  houses,  can  generally  be  found 
resting  on  the  walls  in  the  interior  of  these  buildings  during  the  day. 

Colonel  A.  H.  Morris,  who  is  in  charge  of  the  Northern  Territories  of  the 
Gold  Coast,  reports:  "I  caused  all  holes  which  might  contain  puddles,  and  so 
become  breeding-grounds  for  the  anopheles  mosquito,  to  be  filled  up.  Some 
hollows  in  rocks,  containing  alx)ut  18  inches  of  water,  were  discovered  filled  with 
thousands  of  larvae.  The  Hausas*  and  Carriers'  lines  were  inspected  twice  a 
week  in  order  to  ensure  no  stagnant  water  being  allowed  to  remain  in  old  pots  or 
tins.  The  general  result  has  been  an  immense  reduction  in  the  number  of 
mosquitoes." 

Sir  W.  R.  Kynsey  ("  The  Lancet,"  9th  August,  1902)  tells  us  that "  in  Havana, 
yellow  fever  was  endemic  for  a  century  and  a  half.  During  the  past  year  it  has 
been  freed  from  the  scourge  by  killing  the  mosquitoes  in  the  neighbourhood  of 
each  focus  of  disease  as  discovered,  and  by  carefully  disinfecting  every  house 
that  had  lodged  a  yellow-fever  patient,  in  order  to  destroy  the  mosquitoes  that 
had  bitten  a  sick  perbon." 

The  breaking  up  of  ground  for  the  construction  of  roads  etc  in  tropical 
countries,  is  often  followed  by  oui  bursts  of  malarial  fever,  prol^bly  on  account 
of  the  formation  of  pools  of  stagnant  water. 

OCCURRENCE  AND  SYMPTOMS.— For  many  years,  vetarinaiy 
surgeons  have  known  that  horses  in  certain  feverish  districts  of 
India,  such  as  Bengal  and  part^of  the  North-West,  become  ocoasion- 
ally  affected  with  a  low  type  of  fever,  in  which  there  is  great  de- 
bility, with  loss  af  appetite  and  condition.  The  pulse  is  feeble  and 
oppressed,  though  usually  without  much  acceleration.  I  have  not 
observed  any  other  signs  of  ill-health,  except  a  rise  in  the  internal 
temperature.  A  few  years  ago,  Dr.  Lingard  found  that  this  disease 
was  caused  by  animalcula,  closely  allied  to  the  producers  of  malarial 
fever  in  man.  As  a  rule,  it  is  not  a  serious  disease,  although  oases 
now  and  then  terminate  fatally. 

For  a  long  time,  a  disease  has  been  known  in  SoutJi  Africa 
as  "biliary  fever,"  which  was  regarded  by  many  as  the  biliary 
form  of  horse-sickness  (p.  477).  This  supposition  was  ill-founded, 
because  the  percentage  of  mortality  from  it  was  small ;  it  is  as  liable 
to  affect  horses  in  stables,  as  those  at  grass ;  and  it  is  resident  in 
localities  where  horse-sickness  is  unknown.  Mr.  D.  Hutcheon, 
C.V.S.,  Gape  Town,  tells  us  ("Veterinary  Record,"  6th  April,  1902), 
that  "  in  the  Cape  Colony  it  is  more  prevalent  in  the  Gape  Penin- 
sula, and  along  the  East  Coast,  extending  about  100  miles  inland, 
than  elsewhere,  but  its  area  of  infection  ha«  been  increasing,  and 
cases  are  now  met  with  all  over  the  South  African  Colonies."  Dr. 
Theiler  was  the  first  to  observe  micro-organisms  in  the  blood  of 
horses  affected  with  this  South  African  disease,  and  Mr.  W.  Robert- 
son, M.R.C.V.S.,  in  1900,  found  in  the  red  blood  corpuscles  of  such 
animals,   protozoa    closely   resembling   those   of   human   malarial 
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fever;  hence  this  disease  is  nearly  allied  to  Indian  malarial  fever. 
It  is  most  prevalent  during  summer  and  autimin.  ''  Imported 
horses  are  more  subjeot  to  it  than  Colonial  bred.  Horses  which 
are  brought  to  the  coast  from  the  high  inland  distriots,  where  the 
disease  is  rarely  met  with,  are  also  more  susceptible  to  an  attack 
than  those  bred  on  the  ooast  I  know  of  several  farms  where 
almost  every  strange  horse  whioh  is  brought  there  during  the 
summer  or  autumn  months  contracts  the  disease.  Horses  are 
liable  also  to  a  second  attaok,  but  such  horses  in  my  experience 
have  been  removed  from  the  infected  centre  subsequent  to  the 
first  attack,  and  became  reinfected  on  their  return.  Horses  reared 
continuously  on  the  same  farm  do  not  contract  the  disease  a  second 
time,  and  many  horses,  which  are  bred  and  reared  on  such  farms, 
do  not  become  visibly  affeoted  with  the  disease  at  eJl "  (Hutcheon), 

The  disease  is  sudden  in  its  attack.  The  horse  is  depressed, 
breathing  and  pulse  quickened,  and  temperature  very  high.  The 
loss  of  appetite  is  more  or  less  dependent  on  the  severity  of  the 
symptoms,  but  there  is  almost  always  considerable  thirst.  The 
lining  membrane  of  the  eyelids  assumes  a  bright  yellow  colour,  and 
the  mucous  membrane  of  the  lips  become  tinged  with  yellow; 
hence  the  name  of  "  biliary  fever."  The  bowels  are  constipated, 
as  a  rule,  and  sometimes  the  animal  suffers  from  colic.  ''  Usually 
the  fever  lasts  from  four  to  seven  days,  although  some  cases  may 
last  much  longer.  In  the  great  majority  of  oases  that  are  properly 
attended  to  and  recover,  the  temperature  usually  begins  to  fall 
on  the  third  day,  and  the  animal  m>ay  be  apparently  all  right  by 
the  sixth  day.  In  fatal  cases,  the  temperature  remains  high,  the 
breathing  becomes  quicker  and  more  distressing,  and  the  general 
uneasiness  greater  until  the  end;  deatth  may  take  place  from 
the  fourth  to  the  eighth  day"  (Hutcheon),  We  thus  see  that 
equine  malarial  fever  resembles  human  malarial  fever,  as  regards 
its  acquired  immunity  and  bilious  symptoms,  which  appear  to  be 
the  result  of  the  breaking  up  of  the  red  corpuscles  by  the  ma- 
larial parasites. 

Under  the  heading,  "An  Un-named  Disease  in  South  Africa/' 
Mr.  J.  M.  Lund,  C.V.S.,  alludes  apparently  to  South  African  ma- 
larial fever,  when  describing  ("Vet.  Record,"  14th  Sept.,  1901)  a 
disease  which  broke  out  in  Mafeking  during  the  hot  weather,  and 
which  proved  fatal  in  many  cases.  The  chief  symptoms  were 
great  depression,  quick  thin  pulse,  high  temperature,  and  "  yellow- 
ness of  the  visible  mucous  membranes,  that  of  the  eye  being  studded 
with  large  purple  blotches."  Mr.  Hoggan,  C.V.S.  ("  Vet.  Record," 
12th  Oct.,  1901),  met  at  Eroonstcul  several  similar  cases,  in  which 
the  purple  blotches  on  the  lining  membrane  of  the  eyelids  was  a 
well-marked  symptom. 
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PRINCIPLES  OF  TREATMENT.— In  treating  this  disease, 
we  should  use  a  mild  purgative  in  order  to  dear  the  way  for 
the  action  of  the  febrifuge,  whioh  should  be  some  antiseptic, 
such  as  quinine,  cinchonine,  carbolic  acid,  or  arsenic.  Sulphate 
of  quinine,  though  the  moat  expensive,  is  undoubtedly  the  most 
useful  agent.  The  antiseptic,  whachever  one  is  employed, 
should  be  given  in  large  doses  at  first,  and  then  gradually  de- 
creased; for  if  the  opposite  to  this  be  done,  we  mi^t  uninten- 
tionally so  accustom  the  germs,  whose  presence  in  the  blood  is  the 
cause  of  the  disease,  to  the  action  of  the  quinine,  that  the  quinine 
might,  to  a  considerable  extent,  lose  its  power  of  affecting  them. 
Men  in  India  who  begin  talking  quinine  in  small  doses  for  in- 
termittent fever,  frequently  find  that,  after  a  time,  it  loses  all 
power  to  check  the  disease. 

"  Quinine  is  destructive  only  to  the  mature  forms,  not  to  those  intermediate. 
It  ought,  therefore,  to  be  given  during  the  attack,  not  in  Uie  intervals ;  as  it 
is  at  the  time  of  the  attack  that  the  plasmodia  exist  in  the  fully-developed 
condition"  {Hamilton). 

TREATMENT. — ^In  treating  the  Indian  variety,  administer  an 
enema  (p.  632),  and  give  8  oz.  of  Epsom  salts  in  a  pint  of  water  as  a 
drench.  After  about  twelve  .hours,  give  J  oz.  of  quinine  in 
a  pint  of  water  twice  a  day  for  the  first  couple  of  days,  and 
then  gradually  diminish  it  down  to  1  drachm,  by  the  end 
of  a  week,  when  it  may  be  disoontinued.  Or  we  may  give 
1^  draohms  of  carbolic  eu^id  in  ^  pint  of  linseed  oil  twice  a  day 
for  three  days.  If  linseed  oil  be  used,  Epsom  salts  can  be  dis- 
pensed with.  Give  1  oz.  of  sweet  spirits  of  nitre,  in  a  pint  of  cold 
water,  two  or  three  times  a  day,  as  a  drench,  as  well  as  the  quinine 
or  carbolic  acid.  The  sweet  spirits  of  nitre  is  a  good  stimulant, 
and  tends  to  promote  the  removal  of  impurities  from  the  blood  by 
acting  on  the  kidneys  and  skin.  It  may  be  given  along  with  the 
quinine.  Allow  laxative  food ;  obtain  for  the  animal,  if  practicable, 
a  change  of  air;  and  nurse  him  carefully.  During  the  period  of 
convalescence,  the  patient  should  be  liberally  fed,  and  may  have 
an  ounce  of  liquor  arson icalis  mixed  in  his  food  daily  for  a  week  ; 
and,  also,  a  quart  of  beer  two  or  three  times  a  day 

Respecting  the  South  African  form  of  malarial  fever  in 
horses,  Mr.  Hutcheon  states  that  the  following  treatment  "is  in* 
variably  satisfactory,  if  properly  carried  out.     Give  at  once: — 

"  Powdered  chloride  of  ammonium     ...         ^  ounce. 
**  Extract  of  belladonna  ...         ...         ^drachm. 

'^  Common  mass,  BuiRcient  to  make  a  ball. 

''  If  given  as  a  draught,  the  ammonitmi  chloride  and  belladonna 
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may  be  dissolved  in  a  pint  of  warm  water.  This  dose  must  be 
given  at  least  three  times  a  day,  and  continued.  It  is  rare  that  it 
requires  to  be  given  after  the  second  day.  Six  doses  given  at 
proper  intervals  are  generally  enough,  but  more  may  be  necessary. 
Do  not  give  purgative  medicine,  especially  aloes,  no  matter  how 
constipated  the  bowels  are.  Put  a  tablespoonful  of  sulphate  of 
soda  in  the  drinking  water,  twice  a  day,  and  give  frequent  injections 
of  soap  and  warm  water  to  assist  in  moving  the  bowels,  but  avoid 
purging.  The  bowels  will  begin  to  act  as  soon  as  recovery  com- 
mences." Mr.  Hutcheon  also  advises  careful  nursing,  attention  to 
sanitary  rules,  and  green  food. 

Mr.  Hoggan  found  the  most  successful  treatment  was  a  solution 
of  l^lb.  Epsom  salts  and  ^z.  of  ammonium  chloride  (sal-ammoniac), 
given  twice  daily  for  two  or  three  days,  and  followed  by  vegetable 
tonics. 

Mr.  Lund,  after  unsuccessfully  tnring  many  drugs,  had  extremely 
good  results  with  the  intra- venous  injection  (p.  636)  of  2  grains  of 
bin  iodide  of  mercury  dissolved  in  water. 


Surra  {Trypanosomatosis). 

DEFINITION  AND  CHARACTER.— Surra  {Hind,  rotten)  is  a 
specific  fever  which  runs  an  alternating  course  of  exacerbations 
(paroxysms)  and  intervals  of  comparative  freedom  from  the  symp- 
toms ;  the  former  varying  from  about  three  to  ten  days  according 
to  the  severity  of  the  attack ;  the  latter  being  somewhat  shorter. 
The  alternate  occurrence  of  these  paroxysms  and  intermissions  is 
the  chief  feature  of  this  disease.  Up  to  the  present,  surra  has  been 
invariably  fatal,  except  in  favourable  cases  which  have  been  treated 
according  to  Dr.  Lingard's  method  (p.  459). 

SYMPTOMS. — ^The  two  chief  symptoms  are  progressive  aneemia 
(poverty  of  blood),  and  high  temperature  (say,  105°  F.,  with  a 
variation  of  two  or  three  degrees  either  way)  during  the  exacer- 
bations. Nariman  remarks  that  the  pulse  is  frequent  and  soft, 
and  the  breathing  quick  and  so  liable  to  become  distressed  from 
slight  exertion,  that  such  distress  is  often  the  first  symptom  which 
attracts  the  owner's  notice.  The  mucous  membranes  become  pale 
and  subsequently  yellow.  The  appetite  generally  is  excessive  and 
depraved,  and  grain  is  usually  rejected  for  grass,  of  which  large 
quantities  are  greedily  consumed ;  in  fact,  Lingard  points  out  that 
a  ravenous  appetite  is  almost  always  a  characteristic  symptom 
of  surra.  From  the  first,  the  animal  is  dull  and  his  move- 
ments    languid.       There    is    great    loss    of    condition    and    in- 
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creasing  weakness,  and  a  more  or  less  continued  flow  ol  tears 
from  the  eyes,  "  Pain  is  evinced  on  pressure  being  made  over  the 
loins,  and  on  each  side  of  the  sacrum  [croup].  The  breath  in  some 
oases  is  very  offensive.  There  is  continued  sexual  excitement  in 
both  sexes.  Now  and  then,  there  are  dropsical  swellings  of  the 
legs.  Occasionally,  shallow  ulcers  appear  on  the  gums,  inside  of 
the  lips  and  tongue.  Sometimes,  very  superficial  ones  appear  inside 
the  nostrils,  as  yellow  scabs,  for  a  day  or  two.  Successive  crops  of 
blood-spots  appear  on  the  membranes  of  the  eyes,  and  are  charac- 
teristic of  this  disease ;  in  that  they  are  few,  or  even  absent,  when 
the  parasites  are  active  in  the  blood;  and  are  well  marked  and 
numerous  during  the  decline  of  the  fever.  These  more  or  less 
purple  blood-spots  are  due  to  the  transudation  of  blood  from  the 
blood-vessels  "  (Steel),  The  blood,  if  drawn,  will  be  found  to  be  of 
an  abnormally  dark  colour,  which  fact  is  due  to  the  destruction  of 
red  corpuscles,  the  office  of  which  is  to  carry  oxygen  for  the  purifi- 
cation of  that  fluid.  In  advanced  cases,  the  cornea  may  become 
opaque,  with  a  tendency  to  ulcerate.  A  yellow,  semi-gelatinous 
exudation  takes  place  in  the  loose  tissue  tmder  the  skin. 

Steel  noticed  post-mortem  in  about  two-thirds  of  his  cases  among 
mules  in  Burma,  ulceration  of  the  stomach,  which  was  not  brought 
on  by  the  administration  of  drugs  or  irritating  food,  and  which, 
according  to  Lingard,  is  a  result  of  surra. 

"  The  most  common  periods  during  treatment  by  arsenic  in  which 
the  hasmatozoon  re-appears  in  the  circulation  of  equines  whose 
systems  are  under  the  influence  of  the  drug,  is  somewhere  about 
the  25th,  50th,  or  75th  day  of  an  intermission,  i,e.,  subsequent  to 
the  disappearance  of  the  organism  from  the  circulation  of 
the  animal.  This  gives  one  an  idea  of  the  deterrent  effect 
produced  on  the  immature  form  of  the  surra  hnmatozoon,  and  its 
great  tenacity  of  life ;  for  in  ordinary  cases  of  the  surra,  the  in- 
termissions between  the  paroxysms,  rarely  if  ever  exceed  a  maxi- 
mum duration  of  seven  days "  {Lingard), 

POST-MORTEM  APPEARANCES.— As  a  rule,  there  is  great 
emaciation ;  enlargement  of  the  liver  and  spleen ;  blood-spots  (pe- 
techia) on  various  internal  organs;  and  a  deposit  of  a  yellow  or 
amber-coloured  jelly  or  jelly-like  fluid  under  the  skin  of  the  throat, 
chest,  and  abdomen,  about  the  muscles  and  other  tissues,  and  espe- 
cially round  the  base  of  the  heart  The  lungs  often  show  signs  of 
inflammation.  The  mucous  membranes  and  other  tissues  are  fre- 
quently tinged  yellow,  on  account  of  the  breaking  up  of  red 
corpuscles  of  the  blood,  by  the  surra  parasites  (p.  451).  "I  am  of 
opinion  that  in  all  cases  of  death  from  chronic  surra,  or  in  animals 
which  have  been  destroyed  after  the  disease  has  been  in  existence 
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for  some  time,  that  ulceration  of  the  stomach,  more  or  less  exten- 
sive, will  be  seen  poet-mortem  "  {Lingard). 

NATURE  OF  THE  DISEASE.— Suira  is  due  to  the  presence,  in  the  blood, 
of  a  microbe  (Trypanosoma  Evansi),  which  belongs  to  the  animal  kingdom, 
and  which  lives  and  breeds  in  that  fluid.  This  parasite  always  exist  in  the 
blood  of  surra-a£fected  horses  during  the  frequently  recurring  feverish  periods 
(say,  when  the  temperature  is  103®  F.  or  over);  and  surra  will  always  ensae 
after  inoculation  with  blood  containing  it.  These  minute  infusoria  {Trypano- 
somata)  may,  during  an  exacerbation,  be  seen  by  the  aid  of  a  microscope,  in 
vast  numbers,  traversing  with  great  activity  every  drop  of  blood  examined. 
They  are  said  to  attack  and  destroy  the  red  corpuscles,  and  thus  directly  inter- 
fere with  the  nutrition  of  the  body.  When  the  acute  stage  has  passed,  these 
roving  organisms  disappear,  although  they  leave  their  eggs  behind  them ; 
the  temperature  falls  ;  and  there  is  an  interval  of  apparent  health.  They  are 
so  tenadons  of  life,  that,  unless  under  special  and  very  exceptional  treatment, 
the  sufferer,  after  passing  through  a  more  or  le«8  prolonged  course  of  crises 
and  intermissions  (Steel  has  observed  as  many  as  seventeen),  finally  dies  of 
exhaustion,  and  from  the  diseased  changes  in  his  system,  to  which  the  disease 
had  given  rise. 

Under  the  microscope,  the  presence  of  these  parasites  in  a  drop  of  blood,  is 
indicated  by  an  irregularly  intermittent  and  characteristic  quivering  of  some 
of  the  red  corpuscles,  which  are  much  altered  in  form ;  although  the  white 
ones  remain  unchanged  in  appearance.  After  a  further  and  careful  examina- 
tion of  this  "  slightly  quivering  blood,  we  may  at  length  see  a  minute  thread- 
like organism,  with  eel-like  movements,  emerge  from  the  mass  of  corpuscles 
and  move  slowly  forward,  or  we  may  observe  the  little  being  tugging,  with  all 
its  might,  at  a  red  corpuscle,  endeavouring  to  detach  it  from  its  rouleau  " 
{Steel).  The  parasite  is  about  jth  of  the  diameter  of  a  red  corpuscle  in  thick- 
ness, and  is  from  three  to  six  times  its  length.  It  seems  to  have  a  thick  body 
and  a  spiral  tail. 

MANNER  AND  TIME  OF  INVASION.— It  appears  from  the  investiga- 
tions of  Lingard,  that  this  microbe,  perhaps  in  another  form,  can  live  in  water 
outside  of  the  animal  body.  In  the  BomDay  Presidency  it  has  been  found  in 
the  blood  of  a  large  proportion  of  rats  and  bandicoots,  the  health  of  which 
rodents  it  affects  but  little.  Stagnant  water  and  grass  growing  on  lately 
inundated  land,  form  favourable  resting-places  for  the  infusorian.  Lingard 
considers  that  it  can  be  conveyed  to  horses  in  water  and  herbage,  and  in 
grain  containing  the  excrements  of  rats  and  bandicoots  affected  with  the 
disease ;  but  ali^  thinks  it  is  probable  that  flies  act  as  carriers  of  surra  from 
infected  horses  to  soond  ones,  which  \n  a  supposition  that  is  strongly  sup- 
ported by  the  fact  that  nagana  (p.  459)  is  transmitted  by  the  tsetse  fly. 
This  kind  of  fever  seems  incapable  of  being  transmitted,  under  ordinary 
circumstanoes,  from  one  animal  to  another,  except  by  inoculation. 

Although  cases  of  surra  may  be  met  with  all  through  the  year,  its  microbes 
are  particularly  active  during  the  rain^  season.  When  outside  the  animal 
body  and  in  a  dry  state,  they  are  killed  or  rendered  inert  by  prolonged 
atmospheric  heat. 

THE  PERIOD  OF  INCUBATION  seems  to  be  liable  to  great 
variationB.  It  may  be  put  at  6  or  8  days  after  inoculation  or  in- 
gestion of  blood  taken  from  an  animal  suffering  from  surra.  It 
appears  from  Lingard's  investigations  tihat  the  period  of  latency 
may  be  prolonged  to  13  days,  if  the  blood  used  for  the  inoculation 
has  been  taken  from  the  dead  animal;  and  that  when  the  para- 


458  GENERAL  DISEASES. 

sites  have  been  given  in  water  hj  the  mouth,  symptoms  of  surra 
may  not  appear  ifor  even  75  days.  We  have  no  exact  data  to  deter- 
mine the  time  required  for  the  disease  to  become  manifest  from 
drinking,  under  natural  conditions,  surra-oontaminated  water. 

DURATION  OF  THE  DISEASE.— Gunn  states  that  the  average 
duration  of  the  disease  is  about  52  days. 

LIABILITY  AND  CHANCES  OF  RECOVERY.— Horses,  mules, 
donkeys,  cattle,  dogs,  elephants,  monkeys,  camels,  and  other 
animals,  are  liable  to  contract  this  disease.  In  cattle,  surra  is  a 
mild  disease.  In  untreated  cases,  it  is  always  fatal  to  horses,  mules, 
donkeys,  and  dogs. 

Lingard  has  proved  that  one  attack  of  surra  does  not  protect  a 
horse  from  a  second  attack. 

GEOGRAPHICAL  DISTRIBUTION.— Surra  is  met  with  in 
Burma,  Dera  Ismail  KJian  district,  Punjab,  Bombay  Presidency, 
Berar,  the  North  West  Provinces,  and  other  parts  of  the  Indian 
Empire.  Supposed  cases  of  it  have  been  observed  among  French 
artillery  mules  at  Tonquin.  Accepting  the  theory  which  is  at 
present  being  investigated  by  Bruce  and  Lingard,  as  to  its  identity 
with  tsetse-jfly  disease  (p.  459),  it  is  found  throughout  a  large  por- 
tion of  Central  Africa.  R.  Eock  has  seen  it  in  German  East 
Africa ;  and  Rouget  in  Algiers.  Under  the  name  of  mal  de  caderas 
(disease  of  the  haunches)  Dr.  Elmassian  describes  a  disease  which 
occurs  among  horses  in  Paraguay,  and  which  is  due  to  an  organism 
similar  to  the  trypanosoma  of  surra. 

DISEASES  FOR  WHICH  SURRA  MIGHT  BE  MISTAKEN.— 

It  has  often  been  confounded  with  kumree ;  although  the  weakness 
from  the  general  ez!haustion  of  the  one,  is  entirely  different  from 
that  due  to  the  local  paralysis  of  the  other.  The  much  longer 
course  of  surra  and  the  manner  in  which  the  internal  temperature 
varies,  serve  to  distinguish  it  from  anthrax. 

PREVENTION. — ^The  best  way  to  prevent  the  occurrence  of 
surra  among  horses  in  countries  in  w^ich  it  exists  is :  (1)  to  see 
that  their  water  supply  is  pure.  (2)  To  avoid  giving  them  grass 
or  hay  taken  from  marshy  or  inundated  ground.  (3)  To  ex- 
clude the  excrement  of  rats,  bandicoots,  and  mice  from  the  grain, 
which,  if  this  precaution  cannot  be  carried  out,  erhould  be  parched. 
(4)  To  prevent  horses  grazing  or  drinking  water  along  the  roads. 
(6)  To  have  the  stables  on  high  ground.  There  is  some  reason  to 
think  that  exposure  to  cold  and  draughts  predispofles  a  horse  to 
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surra.  During  an  outbreak  of  this  disease  in  the  Parel  stables 
of  the  Bombay  Tramway  Company  during  November  and  Decem- 
ber, 1888,  the  horses  were  exposed  to  cold  night  winds,  and  10 
out  of  174  died  from  surra.  When  means  were  taken  to  exclude 
these  chilling  winds,  no  fresh  cases  took  place. 

''  The  question  with  regard  to  the  administration  of  arsenic  to 
animals  at  the  commencement  of  the  rains,  as  a  preventive,  in 
districts  where  surra  is  epizootic,  is  one  worthy  of  trial.  A  dose 
of  5  grains  of  arsenic  in  the  form  of  liquor  arsenicalis  (10  drachms) 
given  once  a  day  in  the  drinking  water  to  each  animal,  could  not 
fail  to  produce  a  beneficial  effect,  and  could  with  safety  be  continued 
for  a  month  at  a  time.  The  dose  of  arsenic  should  then  be  grad- 
ually reduced  every  three  days  by  half  a  grain  at  a  time  until  it 
is  discontinued  altogether.  An  interval  of  seven  days  should  then 
be  allowed  to  elapse,  and  again  the  same  process  persevered  in  with 
intervals,  imtil  the  termination  of  the  rains,  or  end  of  October  " 
{Lingard). 

TREATMENT.— To  Lingard  is  due  the  great  credit  of  having 
devised  a  system  of  treatment  with  arsenic,  by  which  horses  suf- 
fering from  this  hitherto  invariably  fatal  disease,  have  recovered. 
Briefly  stated,  he  begins,  in  the  case  of  a  full-sized  horse,  by  giving 
5  grains  of  arsenic  (in  the  form  of  liquor  arsenicalis)  twice  daily, 
and  gradually  increasing  the  amount  by  half  a  grain  in  two  days 
until  18  or  20  grains  are  given  daily.  The  dose  may  then  be  de- 
creased gradually  as  the  condition  of  the  animal  may  indicate,  to 
4  grains  twice  a  day.  Giving  the  patient  rice-water  morning  and 
evening,  immediately  after  the  arsenic,  will  increase  his  tolerance 
of  this  drug.  Grood  feeding  and  judicious  exercise  will  favour  his 
chance  of  recovery.  For  further  details  of  Lingard's  special  treat- 
ment, I  beg  to  refer  my  readers  to  my  translation  of  Friedberger 
and  Frohner's  "  Pathologie." 

Tsetse  Fly  Disease  {Nagano). 

CAUSE  AND  NATURE.— The  tsetse  fly  (Glossina  morsitans), 
which  is  found  throughout  a  large  portion  of  Central  Africa, 
has  long  been  regarded  as  the  cause  of  horse  traffic  being  im- 
possible in  the  districts  it  inhabits.  It  is  about  half  an  inch 
long,  and  somewhat  resembles  in  appearance  the  common  house 
fly.  It  has  a  long  thin  proboscis;  chestnut  thorax  (chest), 
marked  longitudinally  by  four  black  lines ;  and  a  yellowish-white 
abdomen  of  five  rings  (A.  Laboulb^ne).  The  points  of  attack 
which  it  seems  to  prefer  are  the  lower  part  of  the  belly,  insides 
of  the  thii^hs  and  under  the  tail.     The  stricken  animals  become 
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weaker  and  weaker  and  finally  die  from  debility  after  a  variable 
period  of  suffering  which  may  extend  from  a  few  weeks  to  ti^o 
or  three  months.  Bruce,  who  has  investigated  nagana  {Zvlu^ 
depressed  in  spirits)  in  its  native  abode,  considers  it  to  be 
surra;  as  the  microbes  of  both  appear  to  be  almost  if  not 
quite  identical,  and  the  principal  symptoms  are  the  same.  Lin- 
gard  found  that  the  microscopical  appearance  of  the  flagellated 
infusorian  of  nagana  is  exactly  similar  to  that  of  the  surra 
microbe.  The  only  difference  between  the  two  seems  to  be  that 
homed  cattle  are  susceptible  to  the  "  fly,"  but  are  nearly  im- 
mune from  surra.  Bruce  regards  this  comparative  immunity  as 
a  peciiliarity  of  Indian  cattle,  which,  if  his  theory  be  correct, 
resemble  Algerian  sheep  (p.  18)  in  their  freedom  from  anthrax. 
Dogs  are  attacked  by  both  diseases.  Theiler  ("Vet  Record/' 
Ist  March,  1902)  tells  us  that  the  dog  is  the  most  susceptible 
animal  and  the  one  in  which  the  illness  nms  the  quickest  course. 
Bruce  has  found  that  "the  fly"  is  in  no  way  virulent  of  itself; 
but  that  it  acts  simply  as  a  carrier  of  the  disease  germ.  "  The 
fly"  disease  proves  fatal  to  all  members  and  hybrids  of  the  horse 
family  except  zebras. 

Theiler  states  that  the  tsetse  fly  is  dependent  for  its  existence  on 
big  game,  in  the  blood  of  which,  Bruce  frequently  foimd  trypano- 
Bomata  (the  microbes  of  this  disease) ;  and  that  the  more  big  game 
are  pressed  back  by  the  advance  of  white  men,  the  more  the  disease 
disappears. 

Recent  researches  show  that  human  beings  are  liable  to  be 
affected  by  a  disease  closely  akin  to  surra  and  nagana,  as  we  may 
see  from  the  following  extract  from  "  The  Lancet"  of  11th  January, 
1902,  concerning  a  case  of  tr3rpanosomatosis  in  a  European,  which 
came  under  the  observation  of  Dr.  J.  E.  Dutton  on  the  Gambia :  — 

"  The  preparation  reveals  typical  trypanosomata,  few  in  number. 
The  account  of  the  case  shows  that  the  patient  has  been  suffering 
from  a  form  of  relapsing  fever  with  peculiar  oedema  of  the  eyelids 
and  pufflness  of  the  face,  also  oedema  of  the  legs,  general  weakness, 
abnormal  frequency  of  pulse  and  of  respiration,  and  enlarged  spleen. 
There  was  no  organic  lesion  of  the  heart  and  kidneys,  and  no 
malarial  parasites  were  found  after  repeated  examination.  The 
relapsing  fever  recalls  that  of  horses  suffering  from  the  same  para- 
site.  It  is  not  yet  certain  whether  the  parasite  approximates  to 
T.  Brucii  or  to  T.  Lewisi." 

SYMPTOMS  AND  POST-MORTEM  APPEARANCES.— "  The 
clinical  symptoms  of  nagana  are  little  typical.  Advancing  anaemia 
and  hydraemia  run  concurrently  with  emaciation.  There  is  oede- 
matous   swelling  of   the   deeper  parts  of  the   rump  and  other 
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portions  of  the  bodj,  and  there  is  pale  watery  appearance  of 
the  visible  mucous  membrajies.  Near  the  end,  preceded  by  a 
long  agony,  the  animal  presents  a  living  skeleton.  In  all  large 
animals  the  eyes  become  affected  (conjunctivitis,  keratitis  and 
blindness  may  ensue).  As  long  as  the  strength  of  the  patient 
keeps  up,  appetite  is  not  destroyed. 

"  Autopsy  shows  remarkable  poverty  of  blood,  muscles  poor  in 
fat  and  oedematously  infiltrated,  oedema  of  breast,  abdomen,  neck 
and  back;  lymphatic  glands  enlarged  and  softened.  In  abdomen 
large  quantities  of  straw-coloured  fluid.  Very  often  catarrh  of  the 
mucous  membrane  of  intestine.  Dropsies  into  pericardium ; 
petechial  spots  on  peri-  and  endocardium.  Bone  marrow  yellow, 
gelatinous  and  full  of  haemorrhages.  Collections  of  fluid  in  spinal 
canal "  {Theiler), 

Bruce  describes  the  post-^nartem  appearances  of  nagana  as 
being  nearly  similar  to  those  of  surra. 

TREATMENT.— Bruce,  following  the  procedure  of  Lingard, 
found  that  arsenic  (given  in  the  food  to  the  extent  of  12  grains 
daily,  in  the  form  of  liquor  arsenicalis)  arrested  the  progress  of 
the  disease  in  a  horse,  and  enabled  the  animal  to  continue  at 
work. 

Influenza  {Pink-Eye), 

DEFINITION. — ^Influenza  is  a  specific  and  infectious  fever  which 
shows  a  marked  tendency  to  rapidly  spread  over  large  areas  of 
country.  It  generally  appears  suddenly,  without  preliminary  symp- 
toms, and  may  become  fully  developed  in  twenty-four  hours  (Fried- 
berger  and  Frohner).  In  it,  the  usual  symptoms  are  those  of  ca- 
tarrh; although  chest,  bowel,  rheumatic,  or  brain  complications 
may  be  present,  either  singly  or  combined.  It  always  gives  rise  to 
great  debility. 

Influenza  is  also  known  as  Distemper,  Pink-Eye,  American  Horse 
Disease,  and  Epizootic  Catarrh. 

NATURE. — ^Although,  up  to  the  present,  no  specific  microbe  has 
been  positively  demonstrated  to  exist  in  cases  of  equine  influenza ; 
the  resemblance  between  this  disease  in  horses  and  la  grippe  are 
so  numerous  and  close,  that  we  have  good  grounds  for  accepting 
as  a  fact,  the  supposition  that  the  former  is  due  to  a  micro-organism 
nearly  akin  to  the  bacillus  which  Pfeiffer  found  in  the  phlegm  of 
persons  suffering  from  the  latter.  The  respective  microbes — grant- 
ing the  truth  of  this  theory — are  not  identical ;  for  the  disease  is 
not  communicable  from  ihe  horse  to  man,  or  vice  versd.     Besides, 
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there  seems  to  be  no  connection  between  outbreaks  of  influenza 
among  men  and  those  among  horses.  Pfeiffer  set  up  influenza  b 
rabbits  hy  applying  to  the  nasal  mucous  membrane  of  these 
animals,  the  germs  which  he  had  obtained  from  influenza-infected 
men.  The  human  influenza  bacillus  requires  a  certain  amount  of 
moisture  for  its  existence  and  development. 

Influenza  being  highly  infectious,  spreads,  as  a  rule,  with  great 
rapidity. 

Williams  considered  that  the  outbreak  of  this  epizootic  whicb 
affected  a  great  number  of  horses  in  Edinburgh  and  the  sur- 
rounding districts,  during  the  months  of  January  and  Februaiy, 
1877,  was  duo  to  the  saturation  of  the  ground  with  water,  owing 
to  long  continued  wet  weather;  and  advanced  the  fact,  in  support 
of  this  statement,  that  cases  were,  oofnparatively,  very  rare  in 
stables,  the  floors  of  which  were  waterproof  on  account  of  being 
covered  with  cement.  This  bears  out  the  theory  that  the  microbe 
of  equine  influenza,  like  that  of  human  influenza,  develops  best 
under  conditions  of  moisture.  It  has  not  unfrequently  happened, 
that  stables  for  which  influenza  has  shown  a  markod  partiality, 
have  been  rendered  sanitary,  by  taking  up  the  flooring,  and  put- 
ting it  down  afresh,  and  by  carefully  draining  the  building. 

The  mode  by  which  the  influenza  of  the  horse  is  propagated  is 
entirely  unknown.  Trasbot  states  that  he  has  often  tried  to  pro- 
duce the  disease  by  inociilating  with  the  blood,  with  the  discharge 
from  the  nose,  and  with  other  products;   but  always  in  vain. 

For  safety's  sake,  it  is  well  to  isolate,  for  at  least  a  week,  even 
apparently  sound  horses  which  have  been  recently  brought  from 
districts  in  which  influenza  is  rife,  before  they  are  allowed  to 
enter  stables   containing  healthy   horses. 

Stallions  which  have  had  influenza,  sometimes  remain  capable 
of  infecting  mares  they  cover,  for  several  months  after  they  have 
apparently  regained  perfect  health^. 

Although  the  type  of  influenza  varies  greatly,  both  in  individual 
cases  and  in  different  outbreaks ;  the  cause  of  the  disease  appears 
to  be  the  same  in  all,  however  dissimilar  may  be  its  manifestations. 
Symptoms  of  catarrh  may  be  prominent  in  one  case,  or  in  one 
epizootic;  those  of  bowel  disorder  in  another;  and  symptoms  of 
rheumatism  may  manifest  themselves  indiscriminately. 

VARIETIES.— Influenza  may  be  roughly  divided  as  follows:— 
(1)  simple  catarrhal  influenza ;  (2)  pink-eye ;  (3)  abdominal  or  en- 
teric influenza;   (4)  rheumatic  influenza. 

Some  authorities  consider  that  when  the  mucous  membrane  which 
lines  the  eyelids,  presents  a  pink  appearance,  the  disease  is  a  dif- 
ferent one  from  the  simple  catarrhal  form ;  while  others  hold  t^a* 
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pink-eye  is  but  an  aggravated  variety  of  the  catarrhal  form.  For 
convenience  Bake,  I  shall  adopt  the  latter  view.  This  peculiar 
colour  of  the  inside  of  the  eyelids  was  a  marked  symptom  of  the 
great  epizootics  which  appeared  during  1877  and  1882-3  in  Eng- 
land and  Scotland.  In  the  bowel  form,  which  is  the  gravest  of  all, 
the  muoous  membrane  of  the  eyelids  is  of  a  brick  or  orange  red. 
Hence,  it  would  appear  that  the  colour  of  the  mucous  membrane 
is  regulated  rather  by  the  severity  of  the  attack,  than  by  any  dif- 
ference in  the  exciting  cause  of  the  disease. 

DISTRIBt?riON. — Influenza  is  well  known  throughout  the 
United  Kingdom,  North  America,  the  Continent,  and,  to  a  less 
extent,  in  India. 

DURATION. — ^The  acute  stage  usually  runs  it«  course  in  less  than 
a  week.  When  there  are  no  complications,  recovery  is  generally 
complete  within  a  fortnight. 

IMMUNITY  acquired  from  one  attack  may  last  from  one  to  six 
years  (Cadiot  and  Ries). 

The  MORTALITY  among  properly  treated  cases,  will  not  exceed 
3  per  cent,  as  a  rule. 

SYMPTOMS. — The  distinguishing  characteristics  of  influenza  are 
the  suddenness  of  its  attack,  its  widely-distributed  nature,  and  the 
debility,  depression,  and  rise  in  internal  temperature  (to  104°,  or 
even  to  105°  F.)  which  accompany  its  onset.  Simple  catarrhal 
influenza,  besides  these  characteristics,  has  little  to  distinguish  it 
from  nasal  catarrh  (p.  369).  In  ordinary  pink-eye,  catarrhal 
symptoms  are,  usually,  not  well  marked.  An  attack  is  not  unfre- 
quently  preceded  by  colicky  pains.  There  is  considerable  rise  of 
the  internal  temperature,  which  may  be  observed,  at  least,  twenty- 
four  hours  before  the  manifestation  of  the  symptoms;  great  de- 
bility; stiffness  of  the  limbs  and  body  at  flrst;  weak,  frequent 
pulse ;  and  a  pink  appearance  of  the  inside  of  the  eyelids.  There 
is  great  dulness ;  in  fact,  the  animal  is  in  a  more  or  less  uncon- 
scious state.  As  a  rule,  the  eyelids  swell,  and  tears  flow  from  the 
eyes.  Constipation  is  generally  present;  although  those  cases  in 
which  spontaneous  diarrhoea  or  profuse  staling  occurs,  recover  far 
more  rapidly  than  the  others.  The  stiffness  of  the  limbs  is  usually 
followed  by  swelling  of  those  parts,  and  consequent  disappearance 
of  pain.  Sometimes,  there  is  great  lameness  as  if  from  inflamma- 
tion of  the  feet  (laminitis,  p.  184).  Occasionally,  cough  and  sore- 
ness of  the  throat  are  present.  Symptoms  of  inflammation  of 
the  lungs  may  also  appear. 
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The  great  danger  to  be  dreaded  in  pink-^je  is  the  formation  of 
clots  in  the  blood-vessels.  In  fact,  we  may  often  find  a  horse  T^hich 
was  previously  doing  well  to  all  appearance,  die  suddenly  on  ac- 
count of  the  existence  of  a  clot  of  blood  in  the  heart.  I  may  explain 
that  in  the  living  healthy  body,  blood  always  remains  fluid;  but 
when  the  vitality  of  the  system  is  lowered,  the  constituents  of  a 
clot  (p.  12),  which  were  previously  held  apart,  tend  to  unite.  As 
debility  of  the  heart,  which  is  a  prominent  feature  of  this  disease, 
is  one  of  the  chief  causes  that  induce  coagulation  of  blood  in  the 
vessels,  our  efforts  should  be  directed  to  maintain  the  strength  of 
this  organ,  as  well  as  to  preserve  the  fluidity  of  the  blood.  It  is 
almost  needless  to  say  that  the  more  insanitary  and  damp  a  stable 
is,  the  more  liable,  during  an  outbreak,  will  horses  in  it  be  to  an 
attack  of  influenza,  and  the  less  able  will  they  be  to  combat  the 
evil  effect  of  the  disease. 

Bowel  complications,  when  present,  usually  appear  along  with 
the  catarrhal  symptoms,  or  may  follow  them.  There  is  more  or 
less  continued  abdominal  pain.  The  mucous  membrane  of  the 
eyelids  is,  generally,  of  a  bilious  red  colour ;  and  the  pulse,  frequent 
and  wiry.  Robertson  has  observed  blood-spots  (p.  518)  on  the 
mucous  membrane  of  the  mouth  and  tongue.  Rheumatism  fre- 
quently supervenes,  is  often  localised  in  the  joints,  and  not  un- 
commonly in  the  back  tendons.  It  is  apt  to  appear  in  parts  that 
have  been  previously  weakened  by  injury.  The  epizootic  of  1882-3, 
which  raged  throughout  Scotland  and  the  North  of  England,  and 
which  chiefly  manifested  itself  in  the  intestines,  proved  fatal  in 
many  cases.  The  abdominal  pains  were  not  unfrequently  accom- 
panied by  lameness,  which  was  usually  confined  to  one  leg.  Some- 
times, a  swelling  containing  a  gelatinous-looking  exudation  ap- 
peared on  the  coronet  of  the  affected  limb. 

In  some  cases,  the  liver  or  red  corpuscles  of  the  blood  (p.  461) 
become  implicated,  as  shown  by  tho  mucous  membranes  of  the 
mouth  and  eyes  assuming  a  yellow  hue.  Hence,  the  disease  has 
been  given  the  misnomer  of  bilious  fever. 

We  may,  also,  have  complications  arising  from  bronchitis, 
pleurisy  or  pneumonia,  either  singly  or  combined. 

TREATMENT. — One  of  the  great  secrets  of  success  is  to  grapple 
with  the  disease,  at  its  very  first  onset,  by  judicious  treatment  and 
careful  nursing.  During  the  continuance  of  an  outbreak,  every 
horse  should  be  watched,  and,  if  possible,  his  internal  temperature 
taken  from  time  to  time,  so  that  there  may  be  no  chance  of  his 
being  worked  while  the  disease  is  hanging  over  him ;  for  if  this 
happens,  his  life  may  be  endangered ;  or  at  least  his  recovery  will 
be  greatly  retarded. 
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It  is  almost  always  well  to  shift  the  horse  out  of  the  stable  in 
which  the  disease  has  become  developed.  He  should  be  placed 
in  a  warm,  well-ventilated  box,  and  should  be  carefully  clothed, 
so  as  to  encourage  his  skin  to  act.  At  first  he  should  be  fed  on 
laxative  food,  but  when  the  acute  stage  has  passed,  his  strength 
should  be  kept  up  by  liberal  feeding;  two  or  three  quarts  of  ale 
or  stout  being  given  daily  if  necessary.  Judicious  exercise  is  gene- 
rally beneficial,  especially  when  the  legs  have  "  filled  "  a  good  deal. 

Simple  catarrhal  influenza  may  be  treated  as  ordinary  catarrh 
(p.  369).  If  there  be  constipation,  give  ^  pint  of  linseed  oil  as  a 
drench,  and  administer  an  enema.  Reasoning  from  the  fact  already 
stated,  that  cases  in  which  spontaneous  diarrhoea  or  profuse  staling 
appears,  as  a  rule  rapidly  recover ;  we  may  conclude  that  it  is  good 
treatment  to  promote  these  actions.  We  must,  however,  recollect 
that  if  there  be  symptoms  of  abdominal  complications,  as  would 
be  evinced  by  continued  colicky  pains,  a  purgative  should  on  no 
account  be  given;  as  its  action  would  be  directed  in  still  further 
localising  the  malady  in  the  intestines,  and  would,  thus,  seriously 
endanger  the  life  of  the  patient;  for  the  abdominal  form  of  this 
disease  is  much  more  dangerous  than  the  catarrhal  one.  If  pink- 
eye be  prevalent,  we  should  be  very  careful  in  giving  purgatives 
to  horses  unaffected  by  this  disease ;  for  even  a  mild  aperient  would 
be  likely,  by  weakening  the  bowels,  to  predispose  the  animal  to 
which  it  was  given,  to  contract  the  intestinal  form  of  influenza. 

We  may,  then,  in  pink-eye,  if  neither  diarrhoea  nor  continued 
colicky  pains  be  present,  give  J  pint  of  linseed  oil,  followed  by  a 
drench  composed  of — 

Carbonate  of  ammonia  ...  ...         1  drachm. 

Nitre    ...  ...         ...  ...         ...         2  drachms. 

Cold  water       ...  ...  1  pint. 

Thiu  drench  may  be  given  three  times  a  day,  and  may  be  con- 
tinued for  three  or  four  days,  or  until  the  severity  of  the  symptoms 
abates. 

If  carbonate  of  ammonia  be  not  at  hand,  we  may  give  a  drench 
of— 

Turpentine       1  oz. 

Linseed  oil       ...         ...         ...         ...         8   „ 

To  be  repeated  three  times  a  day,  in  the  same  manner  as  the  other 
drench,  and  an  oimce  of  nitre  in  the  food  or  water  daily. 

Turpentine  acts  as  an  antiseptic  in  checking  morbid  changes 
in  the  blood;  as  an  astringent  in  preventing  undue  transuda- 
tion of  serum ;  as  a  diuretic  in  hastening  the  removal  of  effete 
matter   from    the    system;    and    as   a    stimulant    in  supporting 
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the  strength.  Both  the  carbonate  of  ammonia  (a  powerful  dif- 
fusible stimulant)  and  the  nitre  (a  diuretic)  appear  to  have  a  well- 
marked  action  in  retarding  the  coagidation  of  blood  in  the  vessels. 
During  the  progress  of  the  disease,  the  animal  should  be  freely 
supplied  with  common  salt,  which  is  not  alone  a  useful  antiseptic, 
but  also  tends  to  keep  the  blood  fluid,  and  is  necessary  for  the 
building  up  of  tissue. 

We  should  not  be  deterred  from  giving  a  laxative  by  the  exist- 
ence, in  the  animal,  of  great  debility,  which  will  be  relieved  as 
soon  as  the  bowels  begin  to  act.  This  seems  to  indicate  that  the 
weakness  is  caused  by  the  presence,  in  the  blood,  of  some  dele- 
terious matter  (p.  448)  which  acts  on  the  nervous  system.  As  the 
bowels,  in  this  disease,  are  very  susceptible  to  the  action  of  pur- 
gatives, we  should  give  such  medicines  only  in  small  doses. 

If  there  be  soreness  of  the  throat,  neither  carbonate  of  ammonia 
nor  turpentine  should  be  given,  as  either  medicine  would  cause 
irritation,  and  thus  greatly  distress  the  animal.  In  place  of  them, 
linseed  oil  and  nitre  may  be  substituted,  and  may,  respectively,  be 
given  in  the  mash  and  water. 

Owing  to  the  debilitated  state  of  the  animal  and  danger  of  blood- 
clots  being  formed,  aconite  should  not  be  given ;  as  it  is  a  sedative 
to  the  action  of  the  heart.  Opium  is  also  contrar indicated ;  for  its 
administration  affects  the  brain,  and  checks  excretion. 

If  symptoms  of  abdominal  pain  be  present,  a  ball  or  a  soft  mass, 
made  up  with  treacle,  of — 

Camphor  ...  ...         ...         ...         2  drachms. 

Extract  of  belladonna...         ...         ...         1  drachm. 

may  be  given  twice,  or,  if  need  be,  three  times  a  day;  or  one- 
twentieth  of  a  grain  of  sulphate  of  atropine,  suboutaneously  (p. 
633),  may  be  used  instead.  Relief  may  be  obtained  by  warm 
fomentations  to  the  sides.  If  constipation  exists  along  with  the 
colioky  pains,  the  bowels  should  be  regulated  by  administering  an 
enema,  and  giving,  say,  a  quarter  of  a  pint  of  linseed  oil  twice  a  day 
If  diarrhoea  be  present,  it  should  not  be  checked,  imless  when  it 
threatens  to  reduce  the  strength  too  much,  and  then,  only  by  giving 
a  thin  solution  of  starch  or  flour  gruel,  which  may  have  some 
powdered  chalk  mixed  through  it. 

If  the  rheumatism  prove  obstinate,  it  should  be  treated  as  de- 
scribed under  that  heading  (p.  524). 

Contagious  Pleuro-Pneumonia  {Dry  Influenza), 

Although  the  term  "  influenza  "  should  be  restricted  to  catarrhal 
aflfections  which  spread  over  large  areas  of  country,  it  is  also 
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applied  to  a  contagious  form  of  chest  disease,  in  which  the  symp- 
toms of  pleurisy  are,  generally,  well  marked,  and  are  preceded  by 
a  fevered  tftate  of  the  system,  as  indicated  by  a  rise  in  the  internal 
temperature.  Ordinary  influenza  id  essentially  an  epizootic,  in  that 
it  spreads  on  all  sides.  This  affection  is  characterised  by  its  en- 
zootic nature,  that  is  to  say,  by  its  tendency  to  rage  in  certain 
localities.  It  shows  a  marked  preference  for  certain  stables,  which 
are  generally  badly  drained  and  insufficiently  ventilated.  Although 
it  is  contagious,  and  appears  to  spread  only  by  contagion ;  a  fair 
proportion  of  horses — ^probably  more  than  50  per  cent,  on  an 
average— resist  its  invasion.  The  fact  of  so  many  horses  escaping 
may  be  due  to  their  having  acquired  immunity  from  a  previous 
attack,  which  may  have  been  so  mild  that  it  did  not  attract  par- 
ticular notice.  The  better  a  horse's  health  and  condition  is,  the 
greater  chance  will  he  have  to  escape.  *^  This  disease  may  be  con- 
tracted by  a  short  stay  in  an  infected  place.  Convalescent  subjects 
are  particularly  dangerous;  for  they  remain  for  several  weeks 
capable  of  spreading  the  contagion"  {Friedberger  and  Frohner). 

The  SYMPTOMS  at  first  are  those  of  fever,  which  lasts  about 
six  days,  rather  than  of  chest  trouble;  the  pulse  and  respiration 
being  hurried,  and  the  temperature  raised.  The  lining  membrane 
of  the  eyelids  assumes  a  brick-red  or  yellowish-red  colour.  By 
the  symptoms  we  may  recognise  three  forms  of  this  disease :  (1) 
an  attack  resembling  the  fever  to  which  young  horses  recently 
taJLen  up  from  grass  are  liable  (p.  450) ;  (2)  uncomplicated  pleuro- 
pneumonia, in  which  the  well-marked  pleurisy  and  pneumonia  run 
a  regular  and  fairly  mild  course;  and  (3)  when  complications  of 
the  heart,  digestion,  kidneys,  or  brain,  and  when  purpura,  or  blood 
poisoning  sets  in. 

TREATMENT.— The  general  treatment  described  on  p.  356,  et 
seq.y  should  be  followed  here.  We  may  safely  and  with  benefit 
give,  at  first,  a  dose  of  quinine,  say,  ^  oz.  in  a  ball,  and  continue  it 
in  quantities  of  not  less  than  two  drachms  daily.  If  expense  be 
an  object,  or  if  drenching  distresses  the  animal,  arsenic  (p.  601) 
may  be  substituted  for  quinine.  The  earlier  cases  are  taken  in 
hand,  the  more  successful  will  be  the  result. 

Strangles 

is  an  infective  disease  which  is  peculiar  to  the  horse-family,  and 
which  manifests  itself  locally  by  catarrhal  symptoms  and  usually 
by  suppuration  of  the  lymphatic  glands  that  lie  between  the 
angles  of  the  lower  jaw,  and  consequently  by  swelling  of  that 
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part.     It  is  sometimes  accompanied  by  blood-poisoning  (p.  532), 
and  is  then  usually  called  bastard  strangles. 

It  may  attack  horses  of  any  age;  but  is  chiefly  seen  in  those 
which  are  imder  six  years  old.  It  rarely  affects  the  same  animal 
twice.  In  these  respects,  and  from  the  fact  that  a  large  proportion 
of  colts  and  fillies  suffer  from  it,  it  may  be  said  to  bear  the  same 
relation  to  the  horse  as  distemper  does  to  the  dog;  or  measles, 
to  man.  Bad  sanitary  conditions,  especially  the  crowding  of 
young  stock,  certainly  favours  its  spread.  The  probability  of 
escape  is  entirely  a  question  of  infection,  which  cannot  occur  unless 
the  specific  disease  germ  be  present. 

Jonsson  states  that  strangles  is  unknown  in  Iceland. 

NATURE  OF  THE  DISEASE.— Strangles  is  caused  by  the 
streptococcus  of  Schiitz. 

SYMPTOMS  OF  UNCOMPLICATED  STRANGLES.— The  horse 
is  dull,  off  his  feed,  and  feverish;  the  internal  temperature  beisg 
generally  about  103^  F.;  or  a  little  higher.  "The  first  local 
symptoms  are  an  acute  catarrh  (running)  from  the  nose,  the  mucous 
membrane  of  which  is  uniformly  red  and  covered  with  blood-spots. 
It  secretes  a  discharge  which  at  first  is  watery  or  sticky;  but 
becomes  thick  (from  the  presence  of  mucus)  from  the  third  day, 
and  changes  into  whitish-grey  or  greenish-yellow  later  on.  This 
puS'Containing  catarrh  almost  always  issues  from  both  nostrils; 
but  is  sometimes  more  from  one  side  than  the  other.  It  is 
abundant  in  young  subjects;  but  may  be  hardly  noticeable  in 
old  ones.  In  very  mild  cases  the  attack  becomes  aborted,  the 
course  of  the  disease  recedes,  and  abscesses  do  not  form  in  the 
glands ;  but  in  the  majority  of  instances,  the  discharge  of  pua  from 
the  nostrils  is  accompanied  by  a  hot  ewid  very  tender  swelling  of 
the  glands  between  the  branches  of  the  lower  jaw"  (Friedberger 
and  Frohner),  As  a  rule,  this  abscess  comes  to  a  head  in  about 
ten  days.  There  is,  generally,  cough,  and  more  or  less  difficulty 
of  breathing  on  account  of  the  swelling.  In  simple  strangles,  there 
is  only  one  tumour,  which,  as  a  rule,  is  clearly  defined.  The 
abscesses,  in  all  cases  of  strangles,  are  connected  with  glands.  On 
various  occasions,  I  have  seen  the  glandular  inflammation  manifest 
itself  first  in  the  parotid  glands  (the  glands  which,  on  each  side, 
extend  from  a  little  below  the  ear  to  the  angle  of  the  lower  jaw), 
and  later  on  in  the  submaxillary  glands,  which  are  situated  in  the 
space  between  the  angles  of  the  lower  jaw,  and  which  are  the  usual 
seat  of  the  swelling  in  strangles.  In  such  cases,  the  parotid 
abscess  or  abscesses  (according  as  one  or  both  sides  were  attacked) 
burst  close  to  the  joint  of  the  jaw,  just  below  the  root  of  the  ear; 
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and  the  abscess  of  the  submaxillary  glands  came  to  a  head,  later 
on,  in  the  usual  manner.  This  complication  did  not  appear  to 
increase  in  any  way  the  severity  of  the  attack. 

A  manifestation  of  strangles  which  is  sometimes  present,  is  a 
skin  eruption  that  takes  the  form  of  nettle-rash  (p.  160),  or 
eczema  (p.  150),  the  sarum  of  the  vesicles  of  which,  accord- 
ing to  Trasbot,  is  capable  of  commimicating  the  disease  by 
inoculation. 

Uncomplicated  strangles  is  a  mild  disease  which  runs  its  course 
generally  in  less  than  three  weeks'  time. 

COMPLICATED  STRANGLES.— The  usual  complication  of 
strangles  is  extension  of  the  inflammation  from  the  mucous  mem- 
brane of  the  nose  to  other  air-passages,  with  the  result  of  laryn- 
gitis, nasal  gleet,  pus  in  the  guttural  pouches,  inflammation  of 
the  lungs ;  and  the  formation  of  abscesses  (by  pyaemia,  p.  532)  in 
the  lungs,  liver,  kidneys,  and  other  parts  of  the  body.  Fiedler 
considers  that  roaring  is  sometimes  caused  by  such  an  abscess 
forming  in  the  glands  on  the  left  side  of  the  neck,  about  the 
middle  of  the  jugular  groove.  These  abscesses  do  not  come  to 
a  head,  after  running  a  regular  course,  as  does  the  abscess  of  simple 
strangles.  As  a  rule,  these  swellings  appear  between  the  branches 
of  the  lower  jaw  (their  typical  position),  at  the  base  of  the  neck, 
nt  the  point  of  the  shoulder,  under  the  shoulder-blade,  in  the 
chest,  or  in  the  abdomen.  When  they  are  under  the  jaw,  they 
remain  hard  and  indolent,  and  may,  even,  diminish  in  size.  "At 
other  times,  particularly  when  affecting  the  lymph-glands  at  the 
point  of  the  shoulder,  the  abscess  is  of  great  extent,  and  the  pus 
well  formed  "  (Robertson).  Here  we  have  a  case  of  abscess  due  to 
pysemia,  similar  to  that  described  on  p.  78.  The  internal  glands 
which  are  usually  affected,  are  those  of  the  mediastinum  and  of 
the  mesentery;  the  former  being  the  partition  that  divides  the 
cavity  of  the  chest  into  two  parts;  and  the  latter  is  the  mem- 
brane that  suspends  the  intestines  from  the  roof  of  the  abdomen. 
In  both  oases  a  fatal  termination  may  be  expected.  When  the 
mediastinum  is  involved,  there  is  cough,  difficulty  of  breathing, 
and  dropsical  swellings  of  the  chest.  When  the  abscesses  occur  in 
the  mesentery,  'Hhe  most  prominent  and  characteristic  sign  is  a 
total  loss  of  appetite,  or  an  apparent  loathing  of  food  associated 
with  occasional  colicky  pains  "  {Williams).  The  existence  of  these 
pains  points  to  interference  with  the  action  of  the  intestines. 

In  these  complicated  cases,  the  febrile  symptoms  are,  generally, 
better  marked  than  in  the  simple  form;  especially,  when  the  in- 
ternal organs  are  involved.  If  the  temperature  rises  to  104°  or 
J  05°  F.,  we  shall  have  good  reason  for  concluding  that  an  internal 
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abscess  is  in  course  of  formation.  When  death  occurs,  it  is  almost 
always  due  to  blood  poisoning.  "  Frequently  and  particularly  at 
the  time  of  convalescence,  purpura  appears  as  a  complication  of 
strangles"  (Friedherger  and  Frdhner).  In  some  cases,  for  a 
month,  or  even  more,  before  the  abscess  appears,  the  animal  loses 
condition;  his  coat  stares;  he  becomes  "hide-bound";  has  a 
cough;  and  is  "out  of  sorts."  This  state  has  been  sometimes 
mistaken  for  glanders. 

The  PERIOD  OF  INCUBATION  is  stated  by  Cad^ao  to  vary 
from  three  to  five  days.  Friedberger  and  Frohner  put  it  at  from 
four  to  eight  days. 

TREATMENT.— If  the  animal  be  at  grass,  he  may  be  taken  up 
and  put  into  a  comfortable  stall,  which  should  possess  every  con- 
dition  necessary  for  health;    such   as,   proper  ventilation,   good 
situation,  and  freedom  from  crowding.     At  the  same  time  we  must 
remember  that  attacks  of  strangles  are  often  so  mild,   that  an 
affected  animal  which  is  at  grass,  need  not  be  taken  up ;  supposing, 
of  course,  that  the  weather  is  favourable.       Under  such  circum- 
stances, I  would  prefer  to  leave  him  at  grass,  with  a  comfortable 
hovel  or  loose  box  at  hand,  so  long  as  he  keeps  in  good  spirits.     We 
should  give  a  laxative,  though  fairly  generous  diet,  which  may 
consist  of  bran  and  linseed  maahes,  gruel,  boiled  barley,  carrots  and 
freshly-cut  grass.    If  there  be  constipation,  administer  an  enemB 
(p.  632),  and,  if  necessary,  give  half  a  pint  of  linseed  oil  as  a  drench. 
It  is  advisable  that  the  bowels  should  be  regulated  by  the  nature  of 
the  food.     Half  an  oimce  of  water  may  be  mixed  daily  in  the  water. 
Valuable  horses,  and  especially  those  which  are  suffering  from  the 
dangerous  form  of  the  disease,  can,  if  the  swelling  at  the  throat 
does  not  rend^  balling  or  drenching  dangerous,  get  2  drachms  of 
quinine  twice  a  day  until  the  bodily  temperature  {normal,  100® 
F.)  is  reduced  to  the  usual  standard.     If  difficulty  of  swallowing 
exists,  1   oz.  of  liquor  arsenicalis  given  in  the  food  for  a  week, 
may  be  substituted  for  the  quinine.     I  am  strongly  of  opinion 
that  as  soon  as  the  swelling  under  the  jaw  appears,  it  should 
be  well  blistered  with  biniodide  of  mercury  ointment  (1  to  4  of 
lard),  which  has  a  good  effect  in  checking  the  development  of 
the  abscess.     The   application   should  be   repeated   if  necessary. 
The  abscess  should  be  opened  with  the  knife  when  it  becomes 
soft  (p.  78),  and  the  part  treated  antiseptically  (p.  67,  et  stq). 

If  the  breathing  becomes  painful,  the  horse  may  be  made  to 
inhale  steam  from  boiling  water  mixed  with  about  a  quarter  of  a 
pint  of  oil  of  turpentine,  the  action  of  which  is  to  accelerate  the 
discharge   from   the   nostrils.       If   the   breathing   becomes  very 
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difficult — ^the  animal  fighting  for  breath — ^tracheotomy  must  be 
performed. 

During  the  after  treatment,  the  horse  should  be  liberally  fed 
and  may  have  a  couple  of  quarts  of  beer  a  day,  with  three  or 
four  drachms  of  iodide  of  potassium  daily  in  his  food  or  water 
as  a  preventive  to  roaring.  As  there  is  danger  and  difficulty  in 
drenching,  that  operation  should  be  dispensed  with,  as  much  as 
possible.  In  all  cases,  the  horse  should  be  carefully  nursed  and 
his  strength  kept  up. 

Roaring  is  the  chief  after-effect  to  be  feared  from  an  attack  of 
strangles.  The  fact  of  a  horse  having  safely  passed  through  this 
disease  increases  his  value. 

Anthrax. 

SYNONYMS. — ^Loodiana  Fever,  Horse  Plague,  Charbon. 

DEFINITTQN. — ^A  specific  disease  which  runs  a  rapid  and  gene- 
rally fatal  course,  and  is  characterised  by  an  imperfectly  oxidised 
condition  of  the  blood,  which  becomes  thick,  dark  coloured,  and 
more  or  less  incapable  of  supporting  life. 

DISTRIBUTION.— This  disease  is  widely  distributed  over  the 
world,  although  it  is  comparatively  rare  among  horses  in  England. 
It  is  well  known  in  India  as  Loodiana  Fever,  and  is  frequently  met 
with  on  the  Eastern  frontier  of  Bengal;  particularly  among  the 
ponies  of  the  Munipur  country. 

It  is  not  confined  to  horses,  but  also  attacks  cattle,  buffaloes, 
sheep,  pigs,  elephants,  deer,  and  almost  all  the  larger  animals. 
Those  which  feed  on  h^bs  appear  specially  liable  to  it.  Dogs  are 
but  seldom  affected.  It  can  be  readily  communicated  to  man, 
and  then  takes  the  form  of  "malignant  pustule"  (woolsorters* 
disea-se).  Hence,  the  attendants  on  animals  suffering  from  this 
disease,  and  persons  who  make  post-mortem  examinations  of 
anthrax-stricken  animals,  should  be  most  careful  in  guarding 
against  the  possibility  of  their  becoming  inoculated  by  its  virus. 

VARIETIES. — Strictly  speaking,  there  is  only  one  kind  of 
anthrax;  although,  for  convenience  sake,  we  may  divide  it  into 
anthrax  accompanied  by  swelling  of  the  throat  and  neck,  and 
anthrax  without  this  symptom.  In  the  former  case,  the  seat  of 
the  disease  seems  to  be  located  chiefly  in  the  organs  of  breathing ; 
in  the  latter,  in  those  of  the  abdomen.  The  one  might  be  termed 
the  thoracic  form;  the  other,  the  abdominal. 

SYMPTOMS. — ^There  is  a  marked  rise  in  the  internal  tempera- 
ture, which  not  very  unfrequently  exceeds  107°  F.     The  horse, 
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witli  little  or  no  warning,  becomeB  duU,  the  appetite  fails,  and 
there  is  great  debility.  The  pulse  is  frequent  and  weak.  The 
lining  membrane  of  the  nostrils,  and  that  of  the  ejelids,  assumes  a 
bilious  red  colour.  The  breathing  becomes  greatly  quickened; 
and  the  nostrils,  widely  dilated.  On  this  account,  and  from  the 
red  appearance  of  the  mucous  membrane,  cases  of  this  disease 
have  been  mistaken  for  those  of  congestion  of  the  limgs.  When 
affected  by  the  latter  complaint,  however,  the  animal  fights  for 
breath,  and  does  not  exhibit  the  depression  and  semi-unoonscious- 
ucss  of  one  suffering  from  anthrax.  The  breathing,  which  is  almost 
entirely  abdominal,  as  may  be  seen  by  the  heaving  of  the  flanks, 
becomes  more  and  more  hurried,  until,  at  last,  the  animal  falls  from 
exhaustion,  becomes  convulsed,  and  dies,  apparently,  from  suffoca- 
tion. There  is  sometimes  a  flow  of  rusty-coloured  fluid  from  the 
nostrils,  and,  often,  towards  the  end,  or  after  death,  a  discharge 
from  them  of  foam  more  or  less  tinged  with  blood.  Colic  is  fre- 
quently present.  The  disease  may  kill  in  three  or  four  hours ;  but 
in  cases  in  which  the  symptoms  are  less  marked,  the  animal  may 
linger  on  for  a  few  days. 

When  there  is  swelling  of  the  neck,  that  part  and  the  space 
between  the  branches  of  the  lower  jaw  swell,  often,  to  an  enor- 
mous extent,  so  that  the  head  and  neck  become  hard  and  immov- 
able, as  if  they  were  cut  out  of  a  single  piece  of  wood.  Tlie 
amount  of  swelling,  however,  greatly  varies. 

In  the  abdominal  form  of  anthrax,  the  rectum  is  sometimes 
turned  inside  out.  There  are,  in  some  cases,  tumours  containing 
yellow  (serous)  fluid  about  the  flanks,  imder-part  of  the  belly,  ajid 
scrotum. 

The  GENERAL  SYMPTOMS  of  this  disease  are  those  of  im- 
peded respiration,  and  of  infiltration  into  the  various  tissues.  Hence 
the  painful  breathing,  the  interference  with  the  functions  of  the 
brain,  the  semi-paralysed  condition  of  the  patient,  and  the  local 
swellings. 

PROSPECT  OF  RECOVERY.— The  only  cases  that  are  at  all 
hopeful,  are  those  in  which  the  rise  of  internal  temperature  is 
not  very  great.  Although  the  question  of  mortality  is  most  diffi- 
cult to  answer,  I  may  venture  to  say  that  the  recoveries,  under 
good  treatment,  average  about  20  per  cent,  of  those  attacked. 

POST-MORTEM  APPEARANCES.— The  venous  blood  looks 
like  so  much  liquid  tar;  and  the  arterial  is  thick  and  dark-coloured. 
The  blood  from  both  systems  of  vessels  coagulates  far  less  readily 
than  in  health.     The  colour  of  the  lungs  varies  from  dark  red  to 
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black.  The  various  internal  organs,  as  well  as  the  other  structures, 
are,  frequently,  discoloured  by  the  infiltration  of  dark,  altered 
blood.  Generally,  the  spleen  is  distended  with  dark-K^oloured  blood, 
and  its  tissues  are  softened  and  broken  up,  almost  to  the  con- 
sistence of  a  fluid.  The  spleen  in  the  large  majority  of  cases,  is 
much  heavier  than  usual,  and  is  affected  in  almost  every  case  of 
this  disease.  When  swellings  have  appeared  about  the  neck,  a 
large  quantity  of  thick  yellowish  fluid  will  .be  found  under  the 
skin  of  that  part.  Similar  fluid  may  be  found  in  the  interior  of 
the  chest  and  belly.  The  mucous  membrane  which  lines  the  wind- 
pipe exhibits  an  inflamed  appearance.  The  air-passages  are  often 
filled  with  bloody  foam.  The  rigor  mortis  (stiffness  of  the 
muscles  after  death)  lasts  but  a  short  time,  and  the  body  rapidly 
decomposes. 

NATURE  OF  THE  DISEASE.— Anthrax  is  caused  by  the  presence,  in  the 
hlood  and  tisanes,  of  the  bacillua  anthracis,  Trhieh  is  one  of  the  disease-pro- 
ducing bacteria  (p.  448),  and  ma^  be  found  after  death  in  great  abundance 
in  the  internal  organs,  and  especially  in  the  spleen.  These  microbes  occur 
in  the  shape  of  short  rods,  which  appear  incapable  of  forming  spores  in  the 
living  body  of  an  infected  animal,  or  even  after  its  death,  as  long  as  the  skin 
and  mucous  membranes  remain  intact ;  a  free  supply  of  oxygen  being  seemingly 
necessary  for  their  spore  formation.  It  appears  that  the  cause  of  the  symp- 
toms of  anthrax  is  the  poison  or  poisons  formed  by  the  ferment  or 
ferments  manufactured  by  the  bacilli  anthraois.  In  support  of  this  view  we 
have  the  fact  that  all  the  symptoms  of  anthrax  can  become  fully  developed, 
and  even  death  ensue,  without  the  rods  (bacilli)  being  found,  except  in  very 
small  numbers,  in  the  blood. 

The  anthrax  germ  gains  entrance  into  the  blood,  as  a  rule,  by 
means  of  the  forage  which  the  animal  eats,  or  by  the  water  he 
drinks,  as  has  been  frequently  proved  by  the  fact  of  the  disease 
having  been  communicated  by  contaminated  drinking  water. 
Pasteur,  when  experimenting  on  animals  to  whom  he  gave  forage 
moistened  with  a  fluid  containing  these  germs,  found  that  the 
animals*  liability  to  contract  the  disease  in  this  manner  was  greatly 
increased  when  their  mouths  were  sore,  and  when  the  food  con- 
tained rough  substances,  such  as  thistles,  which  are  apt  to  wound 
the  mucous  membrane  of  the  mouth.  He  also  found  that  the 
mouth  was  almost  always  the  part  which  first  became  affected. 
These  microbes  can  seldom  gain  entrance  into  the  system  of  the 
horse  by  means  of  the  breathed-in  air.  Bollinger  has  shown  that 
flies  taken  from  the  dead  body  of  an  animal  which  had  died  of 
anthrax,  are  capable  of  communicating  the  disease  by  inoculation. 
Although  the  microbes  of  anthrax  may  be  carried  directly  from 
one  animal  to  another,  the  vast  majority  of  cases  occur  from  trans- 
ference at  a  time  when  they  were  living  outside  of  the  animal's 
body,  as,  for  instance,  on  infected  pasture.     We  find  in  human 
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beings  that  anthrax  is  sometimes  carried  by  dust  from  infected 
hides  or  wool,  in  which  cewe  the  anthrax  germs  begin  their  assault 
on  the  air-passages. 

An  attack  of  anthrax,  like  one  of  small-pox  in  the  case  of 
human  beings,  confers  almost  complete  immimitj  from  a  subse- 
quent one. 

Want  of  drainage  and  insanitary  conditions  seem  to  be  the 
two  great  influences  which  favour  the  spread  of  these  bacteria, 
in  the  same  manner  as  they  do  other  low  forms  of  vegetable  life. 
Thus,  we  find  that  draining,  clearing,  and  tilling  land  infested  by 
these  disease-producers,  has,  in  a  great  number  of  cases,  rendered 
such  pastures  healthy.  The  same  may  be  said  as  to  covering  the 
floors  of  infected  stables  with  concrete,  and  draining  and  ventilating 
these  abodes. 

In  many  hot  countries,  the  seeds  of  anthrax  seem  to  remain 
permanently  in  pastures  which  are  favourable  to  their  existence, 
and  in  such  cases  appear  to  need  only  certain  conditions  of  climate 
to  make  them  assume  a  virulent  form.  Hence,  in  such  countries, 
it  would  be  manifestly  impossible  to  prevent  the  occurrence  of 
the  disease  by  destroying  the  affected  animal.  Although  the 
micro-organism  of  anthrax  may  maintain  its  existence  outside  the 
animal  body  for  a  considerable  time  in  England,  it  does  not 
appear  capable  of  becoming  a  permanent  resident  in  our  pastures ; 
and  consequently,  we  find  that  "stamping  out"  acts  well  in  this 
country. 

"  Evidences,"  as  regards  Loodiana  fever,  "  are  rapidly  accumu- 
lating to  prove  that  the  virus  of  the  disease  is  brought  to  troop 
horses  with  the  grass  grown  upon  inimdated  soil,  especially  t^e 
creeping  grass.  Horses  fed  upon  rumnah  grasses  cut  above  ground 
are  far  less  subject  to  the  disease  than  those  fed  on  the  common 
huryali,  which  is  cut  on  or  below  the  surface,  and  has  much  of  the 
soil  brought  in  with  its  stem  "  ("  Veterinary  Returns  of  the  Madras 
Army"). 

Anthrax  appears  to  occur  at  all  altitudes  and  in  all  latitudes. 

Bollinger  states  that  ground  impregnated  with  the  blood  or 
dung  of  animals  suffering  from  anthrax,  will  remain  virulent  for 
a  long  time.  This  will  be  especially  the  case,  if  the  soil  in  question 
be  soft,  damp  and  badly  drained.  The  same  authority  considers 
that  flies  play  a  large  part  in  distributing  the  disease. 

The  germs  of  anthrax  are  often  imported  in  foreign  hides  and 
wool,  and  sometimes  even  in  grain.  They  not  unfrequently  infect 
land  and  water  by  drainage  from  tanneries  and  wool  factories. 

Pasteur  points  out  that  if  an  animal  which  has  suffered  from 
anthrax  be  buried  under  ordinary  conditions,  the  ground  imme- 
diately over  the  carcase  will,  in  a  short  time,  become  infested  with 
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these  germs,  owing  to  the  fact  of  earth  worms  bringing  them  to 
the  surface.  Hence,  the  dead  bodies  and  excreta  of  such  animals 
should,  if  possible,  be  burnt. 

Anthrax  germs  will  retain  their  vitality  for  years  when  kept 
in  a  dried  condition.  The  action  of  boiling  water,  and  of  certain 
antiseptics,  such  as  corrosive  sublimate  and  carbolic  acid,  destroys 
them. 

PERIOD  OF  INCUBATION.— Gerlach  has  shown  that  the 
period  from  inoculation  to  the  time  the  disease  manifests  itself, 
varies  from  two  hours  to  three  days.  It  appears,  from  the  experi- 
ments of  Toussaint,  that  the  larger  the  amount  of  virus  received 
by  an  animal,  the  more  rapid  will  be  the  course  of  the  disease. 
Forty-eight  hours  is  considered  to  be  about  the  ordinary  period  of 
incubation. 

DURATION. — ^The  usual  apparent  duration  of  the  attack,  in 
fatal  oases,  varies  from  twelve  to  forty-eight  hours.  Some  cases 
terminate  fatally  in  as  short  a  time  as  three  hours;  while  others 
may  linger  on  for  five  or  six  days. 

IDENTIFICATION  OF  ANTHRAX.— In  order  to  verify  the 
conjecture  that  a  horse  has  died  from  anthrax,  we  may  inoculate, 
with  blood  obtained  from  the  horse  in  question,  other  animals, 
such  as  rabbits,  mice,  or  guinea-pigs.  The  last-mentioned  are 
very  susceptible  to  this  virus. 

If  the  blood  of  animals  suspected  to  be  suffering,  or  to  have  died, 
from  anthrax,  be  required  for  microscopical  examination  in  order 
to  determine  the  nature  of  the  disease,  it  is  well  to  take  it  shortly 
before  (whem  the  attack  is  at  its  height)  or  shortly  after  death; 
for  the  microbes  of  anthrax  disappear  proportionately  to  the  extent 
to  which  the  bacteria  of  putrefaction  invade  the  carcase.  Pro- 
fessor McFadyean  points  out  that  although  anthrax  germs  will  be 
found  in  the  greatest  nimiber  in  the  fresh  spleen ;  that  organ  is  not 
very  suitable  for  examination;  because  it  is  one  of  the  first  to 
be  attacked  by  putrefactive  bacteria,  which,  owing  to  their  re- 
semblance to  the  bacilli  anthracis,  make  recognition  difficult, 
especially  to  persons  who  are  not  trained  microscopists.  He 
therefore  counsels  that  in  all  cases  in  which  we  have  reason  to 
believe  that  putrefaction  (owing  to  the  length  of  time  after 
death)  has  begun  in  the  body  of  an  animal  suspected  of  having 
died  of  anthrax;  we  should,  in  preference  to  blood  from  the 
spleen,  select  that  from  the  ear  or  foot,  both  of  which  continue 
free  from  putrefactive  bacteria,  long  after  the  invasion  of  the 
spleen.     For  the  purpose  in  question,  we  may  cut  off  and  take 


476  GENERAL  DISEASES. 

away  an  ear  from  the  dead  body.  "Even  in  midaummer,  the 
blood  in  the  veins  of  an  ear  or  a  foot  removed  from  the  un- 
opened carcase  on  the  day  after  death  shows  large  numbers  of 
anthrax  bacilli,  and  even  as  late  as  the  third  day  after  death, 
anthrax  bacilli  are  still  readily  demonstrable  in  the  situations 
mefntioned "  ("  Journal  of  Comparative  Pathology,"  September, 
1894). 

SANITARY  MEASURES.— Although  the  microbes  of  anthrax  do 
not  appear  capable,  under  ordinary  circumstances,  of  being 
carried  by  the  air  from  one  horse  to  another ;  the  risk  of  contami^ 
nation  of  ground,  fodder,  and  water  by  anthrax-stricken  animals 
is  sufficiently  great  to  render  segregation  advisable.  Consequently, 
when  an  outbreak  occurs  among  a  stud  of  horses,  they  should  be 
removed,  if  possible,  to  some  dry,  healthy  position.  The  whole 
of  them  should  be  kept  apart  from  other  animals;  and  there 
should  be  a  further  division  made  between  the  sick  and  apparently 
healthy.  In  effecting  this,  the  clincal  thermometer  (p.  681)  will 
be  found  to  be  of  great  use.  The  water  and  grass  or  hay  should 
be  changed.  Special  care  should  be  taken  to  avoid  the  use  of 
grass  grown  near  water  which  is  of  a  marshy  nature,  or  which 
comes  from  a  polluted  source.  If,  as  is  generally  the  case  in 
India,  the  flooring  of  the  stables  be  of  earth,  it  should,  before 
the  horses  return  to  them,  be  dug  up  for  a  foot  or  two,  the 
old  soil  removed,  fresh  earth  filled  in,  concrete,  which  should  be 
liberally  treated  with  crude  carbolic  acid,  laid  down,  and  the 
usual  disinfecting  precautions  observed.  The  best  practical  mea- 
sures for  the  purifying  of  anthrax-contaminated  land  is  draining 
and  a  good  dressing  of  lime,  and  salt  (p.  408). 

As  the  eating  of  anthrax-tainted  flesh  is  liable  to  produce  the 
disease ;  such  fleeh,  in  a  raw  stat^,  should  not  be  used  as  food  for 
other  animals.  The  danger  of  inoculation  to  those  persons  who 
have  to  cut  it  up,  ^ould  preclude  its  employment  even  in  a 
boiled  condition.  The  bodies  of  such  animals  should,  if  possible, 
be  burnt.  If  this  cannot  be  done,  we  should  bury  them  deeply  in 
sandy  soil  without  breaking  the  skin,  so  as  to  prevent,  as  far  as 
possible,  spore  formation.  The  bacteria  of  anthrax,  tetanus  and 
other  diseases  multiply  by  forming  spores,  which  are  round  and 
oval  bodies  and  which  are  far  more  resistant  to  destructive  agents 
than  bacteria.  The  free  use  over  the  diseased  carcases,  of  crude 
carbolic  acid,  quick  lime  or  other  available  disinfectant,  will  be 
productive  of  good. 

Up  to  the  present,  protective  inoculation  against  anthrax  has 
not  been  very  successful  with  horses. 
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TREATMENT. — I  have  obtained  good  results  from  the  ad- 
ministration of  an  ounce  of  oil  of  turpentine  in  half  a  pint  of 
linseed  oil,  every  hour  for  four  or  five  timea  Or  we  may  give,  as 
recommended  by  Colonel  Fred  Smith,  an  ounce  of  carbolic  acid  in 
a  quart  of  water,  and  a  drachm  in  a  proportionate  amount  of 
water  every  hour  afterwards,  as  may  be  required.  We  may  inject 
under  the  skin  (p.  633),  at  various  points  where  the  swellings 
appear,  a  solution  of  carbolic  acid  and  water,  1  to  40. 

South  AMoan:  Horse  Sickness* 

I  have  seen  several  cases  of  this  disease  during  a  tour  I  made 
through  Cape  Colony,  Orange  River  Colony,  the  Transvaal,  and 
Natal,  in  1891  and  1892. 

DEFINITION. — "  Horse  sickness  "  is  an  infective  disease,  which 
is  characterised  by  intense  congestion  of  the  blood  vessels,  with 
grave  alteration  of  the  blood,  so  that  there  is  an  escape  from  the 
blood  vessels  of  a  large  quantity  of  the  watery  portion  of  the 
blood  into  various  tissues. 

VARIETIES. — ^The  two  ordinary  forms  of  horse  sickness  are : 
the  lung  form  (Dutch,  dun-paardziekte),  which  is  the  most  common 
kind ;  and  "  Thick  head  "  (Dutch,  Dikkop-ziehte),  The  manner  in 
which  the  effusion  is  localised  constitutes  the  only  difference 
between  these  two  forms,  which  more  or  less  nm  into  each  other. 
"  Blue  tongue "  (Dutch,  Blautong)  is  a  third  form,  which  may  be 
regarded  as  a  variety  of  dikkop. 

THE  PERIOD  OF  INCUBATION  is  about  eight  days,  with 
probably  a  variation  of  about  one  day,  one  way  or  the  other. 

SYMPTOMS.— Dr.  Edington,  Director  of  the  Colonial  Bacterio- 
logical Institute,  Cape  Colony,  who  is  the  great  authority  on  this 
subject,  states  that  the  first  symptom  of  the  lung  form  of  horse 
sickness  is  a  shivering  fit,  with  a  rise  of  temperature  up  to  103.1° 
F.  in  the  evening;  that  the  temperature  next  morning  is  lower, 
though  not  quite  normal,  and  rises  still  more  in  the  evening;  and 
that  it  thus  steadily,  though  slowly,  increases  until  within  a  few 
hours  of  death,  when  it  may  fall  below  the  normal  standard. 
Before  this  fall,  the  temperature  reaches  to  a  considerable  height. 
As  a  rule,  the  appetite  is  well  maintained  up  to  the  last  day. 
Towards  the  end,  there  is  great  congestion  of  the  blood  vessels; 
the  mucous  membrane  of  the  eyes  and  nose  assumes  a  dark  red 
colour;    and  a  copious  interlobular  effusion  takes  place   in  the 
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luugs.  The  breathing  becomes  extremely  hurried,  often  about  75 
in  the  minute,  with  heaving  of  the  flank&  Depression  is  well 
marked;  and  there  is  an  escape,  from  the  bronchial  tubes,  of 
watery  fluid,  which  becomes  mixed  with  mucus.  The  presence  of 
this  fluid,  even  before  any  discharge  takes  place  from  the  nostrils, 
can  be  readily  detected  by  the  bubbling  sound  which  may  be  heard 
by  applying  the  ear  to  the  front  of  the  chest.  As  this  fluid  accu- 
mulates more  and  more  in  the  bronchial  tubes,  it  is  discharged  from 
the  nostrils,  usually  in  large  quantities,  and  in  a  somewhat  frothj 
condition,  which  it  soon  loses  if  it  be  allowed  to  collect  on  the 
ground.  The  fluid  may  trickle  from  the  nostrils,  or  may  be  dis- 
charged in  streams.  Although  I  have  never  measured  in  a  fatal 
case  the  quantity  of  this  poured-out  fluid,  I  think  it  would  be  about 
three  or  four  pints.  "  I  have  caught  quantities  of  this  material 
in  glass  vessels,  when  it  appears  as  a  straw-coloured  fluid,  but  it 
is  spontaneously  coagulable  in  the  presence  of  minute  traces  of 
blood.  It  is  coagulated  by  heat,  and  has  been  found  to  consLBt 
almost  entirely  of  blood  plasma"  (Edington).  "One  very  charac- 
teristic symptom  is  the  distension  or  bulging  of  the  pits  above 
the  eyes"  {Huichean).  The  froth  that  is  discharged  from  the 
nostrils  is  produced  by  the  plasma  which  has  transuded  into 
the  bronchial  tubes  and  air-cells  of  the  lungs,  and  which  is  some- 
what similar  in  composition  to  the  white  of  an  e^gy  becoming 
whipped-up  into  foam  by  the  breathed-in  air.  To  use  Edington's 
happy  expression,  the  animal  is  practically  drowned  in  its  own 
blood  serum. 

The  disease  nms  a  fatal  course,  usually  in  about  four  days,  taking 
the  period  of  incubation  at  about  eight  days.  During  the  first 
two  days  of  the  attack,  there  is  little  to  attract  casual  attention. 
Vet. -Lieut.  Coley  states  that  the  lining  membrane  of  the  eyelids  has 
invariably  pectinal  (comb-like)  or  stellate  (star-shaped)  blood  spots 
on  it.  As  a  rule,  the  patient  dies  very  suddenly,  frequently 
within  an  hom:  or  two  of  the  time  he  was  first  seen  to  be  ill.  TTie 
general  idea  in  South  Africa  is  that  the  disease  runs  its  course  in 
a  couple  of  hours,  or  even  less ;  the  cause  of  this  mistaken  opinion 
being  evidently  want  of  ability  to  recognise  the  symptoms  until 
they  are  of  a  well  marked  character.  Usually,  death,  principally 
from  suffocation,  comes  on  suddenly. 

In  dikkop,  the  chief  manifestation  is  an  enormous  swelling  of 
the  head,  neck,  and  lips.  Edington  remarks  that  the  lips  usually 
swell  so  much  that  they  fall  back  and  expose  the  front  teeth  of 
the  lower  jaw.  The  swelling  of  the  head  and  neck  in  dikkop 
closely  resembles  that  seen  in  the  chest  form  of  anthrax  (p.  471). 
In  dikkop  there  is  always  more  or  less  congestion  of  the  blood 
vessels  of  the  lungs;   and  in  paard-ziekte,  more  or  less  transudsr 
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tion  of  liquor  sanguinis  into  the  tissues  immediately  underneath 
the  skin  of  the  head  and  neck.  Consequently  these  forms  are 
never  quite  pure. 

"  In  the  blue  tongue  variety,  symptoms  of  pneumonia  are  not 
very  prominent.  The  muzzle,  lips,  and  tongue  become  swollen. 
The  tongue  also  assumes  a  dark-blue  appearance.  It  turns  cold, 
and  often  becomes  too  large  to  be  retained  in  the  mouth.  Thick, 
dirty  saliva  falls  from  the  mouth "  {Wiltshire),  The  blue  colour 
of  the  tongue  is  due  to  congestion  of  the  veins  of  the  part. 

ANIMALS  ATTACKED.— The  disease  appears  to  be  practically 
limited  to  the  horse  tribe  (equidae).  Donkeys  and  mules  are  less 
susceptible  than  horses,  and  zebras  are  seldom  if  ever  attacked. 
"  I  have  recently  identified  a  disease  which  occurs  to  a  limited 
extent  among  cattle  as  being  probably  of  the  same  n&ture,  while 
a  disease  which  occurs  widely  throughout  the  Eastern  Province 
among  high-bred  goats  and  sheep  is  closely  related  in  its  pathology 
with  this  malady"  (Edington).  Rickmann  showed  by  experi- 
ments on  himself  and  others,  that  human  beings  are  not  susceptible 
to  horse  sickness. 

GEOGRAPHICAL  DISTRIBUTION.— It  appears  to  be  confined 
to  Africa,  and  attacks  horses  in  all  parts  of  the  southern  portion  of 
that  continent.  It  occurs  every  year  in  the  Transvaal  and 
Rhodesia;  but  in  Cape  Colony,  Orange  River  Colony,  and  Natal, 
it  takes  a  widely-spread  (epizootic)  character  only  in  certain  years, 
although  a  few  cases  may  be  found  annually,  here  and  there,  in 
these  parts. 

HISTORY  AND  MORTALITY.— The  following  outbreaks  have 
been  recorded:  1780-81,  1819,  1839,  1854-55,  1891-92  (Cape 
Colony),  1888  (Natal),  and  1893-94  (Orange  River  Colony).  The 
loss  of  horses  is  very  great  during  an  outbreak  of  this  malady.  In 
1854-55,  64,850  horses  died  of  it,  and  in  1891-92,  13,979  horses 
and  149  mules.  Edington  tells  us  that  in  Rhodesia  the  annual 
loss  is  about  90  per  cent. 

The  lung  form  is  fatal  in  at  least  99  per  cent,  of  the  cases. 
In  fact,  many  persons  who  had  a  wide  experience  of  horse  sickness 
told  me,  when  I  was  in  South  Africa,  that  they  never  knew  a 
case  of  the  lung  form  recover.  The  other  varieties  are  said  to  be 
leas  dangerous  to  life,  although  the  mortality  from  them  is 
very  high. 

SEASON  OF  APPEARANCE.— In  Cape  Colony  and  Orange 
River  Colony  it  rarely  occurs  before  February,  although  in  1892 
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it  broke  out  in  the  Etistem  Provinoe  earl^  in  January.  It  is 
usually  at  its  worst  in  April,  and  as  a  rule  disappears  with  the 
first  frost  in  May.  Edington  states  that  it  begins  about  the  end 
of  October  in  the  Transvaal  and  Rhodesia.  "  In  Natal  it  gene- 
rally begins  on  the  sea-coast  a  little  before  Christmas;  at  Maritz- 
burg,  about  February;  and  up  country,  somewhat  later.  March 
and  April  are  the  worst  months.  Occasional  cases  are  met  with 
even  in  the  winter  on  the  coast.  One  undoubted  instance  occurred 
near  Ladysmith  during  the  Boer  war  in  1881,  in  July  or  August, 
when  the  ground  was  covered  with  snow"  (Wiltshire). 

TRANSMISSION  FROM  ONE  HORSE  TO  ANOTHER  HORSE. 
— Experience  amply  proves  that  the  disease  is  never,  under  natural 
conditions,  communicated  from  one  horse  to  another  horse.  "It 
is  only  directly  contagious;  for  while  horses  may  be  inoculated 
with  virulent  blood  and  be  permitted  to  die  among  clean  animals, 
I  have  never  found,  during  observations  extending  over  seven 
years,  a  single  case  of  infection  from  such  a  source''  (Edington). 
Inoculation  with  the  blood  serum  which  is  discharged  from  the 
nostrils  of  an  infected  horse,  will  produce  the  disease  in  many 
cases,  but  not  always.  Drenching  with  the  blood  of  an  infected 
horse  appears  to  invariably  convey  the  disease.  Experience 
warrants  the  statement,  that  horses  suffering  from  this  malady  are 
capable  of  infecting  healthy  pastures,  and  in  this  way  would  in- 
directly infect  other  horses. 

CAUSE. — ^There  is  no  doubt  that  the  virus  of  this  disease  is 
transmitted  to  the  horse  almost  always  by  means  of  damp  grass. 
The  influence  of  dew  or  damp  on  grass  is  shown  by  the  frequent 
occurrence,  during  an  outbreak,  of  cases  of  this  disease  among 
horses  which  are  allowed  to  graze  while  dew  is  on  the  herbage, 
and  by  the  almost  absolute  protection  afforded  by  restricting  the 
animals  to  the  consumption  of  dry  fodder.  It  is  instructive  to 
note  that  horse  sickness  is  almost  unknown  in  South  African 
racing  stables,  the  animals  of  which  seldom,  if  ever,  get  green 
grass  when  in  training.  The  same  remark  applies,  with  more  or 
less  correctness,  to  the  stabled  horses  of  South  African  mail  coach 
lines,  which  are  fed  on  dry  food  and  which  enjoy  a  marked  im- 
munity from  this  disease,  even  when  animals  at  grass  in  the 
vicinity  are  dying  from  it  in  large  numbers.  Dr.  Edington,  who 
has  done  far  more  than  anyone  else  in  the  investigation  of  this 
disease,  tells  us  that  "  horses  which  are  kept  in  the  stable  during 
the  night  are,  as  a  rule,  safe,  but  during  last  year  (1899)  60  per 
cent,  of  the  stabled  horses  in  Eshowe,  Zululand,  died  of  this 
sickness.  Veterinary-Lieutenant  Coley,  A.V.D.,  who  kindly  made 
the  observations  for  me,  stated  that  these  horses  were  mainly  fed 
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on  Guinea  or  Ubaaba  grass,  mixed  with  forage  (oaten  hay)  or 
Indian  corn.  This  grass  was  usually  cut  in  the  evening  and  made 
into  bundles  next  day.  Those  who  took  particular  care  to  have 
the  grass  thoroughly  dried  in  the  sun  before  using  it,  did 
not  lose  their  horses,  while  those  who  neglected  this  precaution 
lost  heavily."  While  in  South  Africa,  I  heard  from  reliable  autho< 
rities,  of  several  cases  of  stabled  horses,  during  an  outbreak,  con- 
tracting the  disease,  apparently  from  being  fed  on  grass  which 
was  cut  and  freshly  brought  to  them;  while  those  which  were  in 
the  same  stable,  but  which  were  kept  on  dry  food,  remained 
healthy. 

Some  South  African  horse-owners  believe  that  night  air  in  the 
open  acts  as  a  carrier  of  this  disease,  and  consequently  will  not 
work  their  animals  after  the  sun  has  set.  This  precaution  appears 
to  be  -absolutely  unnecessary  as  regards  the  prevention  of  horse 
sickness.  The  coach  horses  to  which  I  have  recently  alluded, 
work  at  all  hours,  early  and  late,  without  the  night  air  having 
any  bad  effeot  on  them.  South  African  race  horses  generally  go 
out  in  the  early  morning  when  the  dew  is  on  the  grass.  The  ezperi* 
ence  of  a  large  number  of  South  African  farmers  whom  I  have 
consulted,  is  greatly  in  favour  of  keeping  horses,  during  an  out- 
break of  this  sickness,  in  a  stable  or  even  in  a  kraal,  if  it 
be  intended  to  turn  them  out  to  graze,  imtil  the  sun  has 
dissipated  the  dew  off  the  grass,  say  until  eight  o'clock  in 
the  morning.  They  have  told  me  that  keeping  horses  in  a 
kraal  for  this  object  is  quite  as  good  as  stabling  them,  I  may 
explain  that  a  kraal  is  simply  a  walled-in  enclosure,  which,  being 
constantly  trodden  down  by  cattle  and  horses,  has  little  or  no 
grass  on  it.  "  Horses  may  be  ridden  or  driven  through  the  night, 
or,  if  wearing  a  nosebag,  may  be  left  at  rest  in  a  badly-infected 
area  without  becoming  infected"  (Edington), 

We  may  reasonably  assume  that  drinking  water  does  not  act  as 
a  carrier  of  this  disease;  because  in  the  foregoing  cases  of  im- 
munity and  infection,  no  difference  in  the  drinking  water  was 
made.  "  I  have  taken  the  water  from  pools  in  horse  sickness 
areas  during  a  season  of  epidemic  and  have  examined  it  micro- 
scopically, but  without  success.  Under  the  supposition  that  the 
spores  under  a  protean  guise  might  be  present  among  the  dibris 
and  multitudes  of  animalculse  with  which  such  waters  abound,  I 
inoculated  horses  with  as  much  as  10  com.,  but  without  any  result 
accruing"  (Edington). 

"  Infection  by  inhalation  may  apparently  be  excluded,  for  there 
is  abundant  evidence  to  show  that  the  disease  is  not  communi- 
cated by  simple  cohabitation  of  healthy  and  diseased  horses'* 
(McFadyean), 
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We  may  safely  conclude  that  the  infective  agent  of  horse 
siokiiess,  like  tliat  of  anthrax  (p.  471)  and  tetanus  (p.  527),  can 
live,  multiply,  and  retains  its  virulence  outside  the  animal  body, 
supposing  that  the  conditions  of  climate  are  favourable  to  its 
existence  and  development. 

The  above  statements  warrant  us  in  excluding  worms,  ticks,  and 
blood  sucking  flies  from  the  list  of  producers  of  this  disease. 
Arguing  agamst  the  malarial  character  of  horse  sickness,  Wilt- 
shire points  out ''  that  there  have  been  instances  of  great  mortality 
from  it  in  one  district,  while  an  adjoining  one,  separated  only  by 
a  narrow  river,  has  been  almost  entirely  exempt." 

The  effects  of  moisture  and  heat  are  well  marked  in  this 
disease.  ''  Horse  sickness  occurs  mostly  in  low-lying  parts  of  the 
country,  independently  of  the  fact  that  the  general  locality  may 
be  considerably  elevated  above  the  searlevel.  Thus,  Johannes- 
burg, which  is  about  6,000  feet  above  the  sea-level,  is  frequently 
subject  to  its  baneful  influence.  .  .  .  It  is  commonly  observed 
to  occur  during  periods  when  the  air  has  become  humid  and  has 
been  associated  with  a  high  daily  temperature.  .  .  .  Deep 
kloofs  or  gullies  where  vegetation  is  abundant  and  the  ground, 
below  the  undergrowth,  moist,  are  especially  dangerous  to  sus- 
ceptible animals  "  (Edington).  Dry,  high  pastures  at  an  altitude, 
say,  of  6,000  feet  above  the  level  of  the  sea,  are  as  a  rule  free 
from  the  disease,  imless  they  have  been  contaminated  by  the 
introduction  of  affected  stock ;  the  original  home  of  this  organism 
appearing  to  be  moist  and  low-lying  lands.  Many  of  the  South 
African  highlands  which  were  formerly  exempt,  have  become  in- 
fected, apparently  by  the  introduction  of  diseased  horses.  We  are 
at  present  imable  to  say  how  long  the  microbes  of  horse  sickness 
would  continue  to  exist  in  a  dry  and  cold  locality,  in  which,  we 
may  take  for  granted,  they  would  be  more  or  less  exotics.  Eding- 
ton's  remark  as  to  the  prevalence  of  horse  sickness  at  Johannes- 
burg, shows  that  any  preventive  effect  which  altitude  above  the 
level  of  the  sea  may  have  on  horse  sickness,  is  due  to  increased 
cold  and  drjmess.  In  almost  all  cases,  frost  stops  tiie  progress 
of  an  outbreak  of  horse  sickness. 

Practical  observations  and  the  elaborate  bacteriological  researches  made  by 
Edington,  leave  no  doubt  that  this  disease  is  caused  by  a  microbe  which 
unfortunately  has  not  been  isolated,  up  to  the  present.  In  this  respect, 
Edington  occupies  the  same  positioii  as  Pasteur  did  with  regard  to  rabies. 
We  have,  however,  sufficient  proof  to  reasonably  assume  that  this  organism, 
whatever  it  may  be,  becomes  developed  into  a  virulent  condition  on  grass  and 
other  herbage,  under  the  combined  influence  of  heat  and  moisture.  It  is 
probable  that  the  microbe  of  horse  sickness  (supposing  that  buch  on  organism 
exists)  forms  toxins  which  exert  a  paralysing  action  on  the  yaso-constrictor 
nerves,  and  thus  causes  dilatation  of  the  blood-vessels,  with  consequent  in- 
croMo  in  the  amount  of    plasma  exuded  into   the  tissues,   and  have  also  a 
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poisonous  effect  on  the  system.  "  Horse  sickness  appears  to  be  a  septicaemia 
in  the  further  sense  that  death  is  due  to  the  toxic  effects  of  substances  manu- 
factured by  the  bacteria  multiplying  in  the  blood.  No  doubt  in  those  cases 
in  which  there  is  very  extensive  pulmonaiy  oedema,  interference  with  the 
sraiion  of  the  blood  will  act  au  a  cuntribuiary  cause  of  death,  or  it  may  be 
the  final  cause ;  but  in  a  considerable  number  of  the  experiments  recorded  in 
this  article,  the  combined  structural  lesions,  such  as  the  oedema  of  the  lungs 
and  the  exudation  into  the  pleural  and  pericardial  sacs,  were  not  sufficient 
to  account  for  the  fatal  issue.  It  ought  also  be  noticed  that  the  microbe  of 
horse-sickness  does  not  appear  to  attach  itself  to  the  red  corpuscles  of  the 
blood ;  at  least,  that  seems  to  be  indicated  by  the  fact  that  these  corpuscles 
appear  quite  normal  in  preparations  made  from  the  blood,  and  by  the  normal 
tint  of  the  serum  furnished  by  horse-sickness  blood"  (McFadytan).  This 
eminent  bacteriologist  considers  that  it  is  highly  probable  that  the  agent  of 
infection  of  horse  sickness  is  too  smsdl  to  be  made  visible  to  the  human  eye, 
even  when  aided  by  the  highest  powers  of  the  best  modern  microscopes. 
He  supports  this  opinion  by  the  fact  that  *'  horse-sickness  blood  is  not 
deprived  of  its  infective  property  by  filtration  through  a  Berkefeld  or  a  Chum- 
berland  filter,"  either  of  which  might  arrest  some  of  the  contained  bacteria 
("  Journal  of  Comp.  Path/',  June,  lyOl).    • 

POST-MORTEM  EXAMINATION.—"  Throughout  the  course  of 
numerous  pust-mortem  examinations  one  negative  feature  stands 
out  in  remarkable  prominence,  namely,  the  almost  total  absence 
of  anj  true  inflammatory  phenomena ;  while  the  conditions  obtain- 
ing might  be,  for  the  most  part,  ascribed  to  acute  venous  con- 
gestion with  exudation  of  blood  plasma''  (Edington).  This  fluid, 
which  is  either  clear  or  more  or  less  stained  with  blood,  is  found 
in  large  quantities  in  the  windpipe,  pericardium,  lungs,  pleural 
cavities,  and  other  parts.  Edington  states  that  in  one  case  he 
removed  seven  pints  of  this  fluid  from  the  pericardium,  but  that 
the  amount  as  a  rule  is  under  Ave  pints.  Although  the  blood  is 
darker  than  usual,  it  does  not  in  any  way  possess  the  tarry  appear- 
ance which  is  characteristic  of  anthrax.  It  coagulates  with 
extreme  quickness. 

"  Whichever  variety  of  the  sickness  the  animal  may  have  suffered 
from,  it  is  usual,  though  not  an  invariable  rule,  to  find  a  huge 
cloud  of  white  foam  around  the  mouth  and  nostrils  of  the  dead 
animal.  This  usually  remains  unchanged  to  any  great  degree  for 
a  long  time,  even  diuring  exposure  to  a  hot  sun.     .     .     . 

*'  On  making  an  incision  into  the  subcutaneous  tissue  of  the 
neck,  along  the  line  of  the  windpipe,  it  is  common  to  find  lying 
along,  and  in  many  cases  surrounding  the  windpipe  and  the  larger 
vessels,  a  quantity  of ^  clear  yellow  jelly,  which  consists  of  blood 
serum  that  has  been  pressed  out  of  the  vessels  in  this  situation, 
and  has  subsequently  undergone  coagulation.  If  the  windpipe  is 
opened,  it  will  be  found  to  contain  yellow  fluid  in  all  stages  of 
conversion  into  the  white  froth  that  one  may  notice  after  death 
around  the  nose  and  mouth. 

*'  On  opening  into  the  large  blood  vessels  in  this  area,  the  blood 
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will  be  found  to  contain  clots,  while  the  fluid  between  may  be 
slightly  watery  and  is  invariably  of  a  very  dark  colour. 

**  On  removing  the  front  of  the  chest,  the  pleurse  may  be  seen 
to  be  occupied  by  a  large  amount  of  blood-coloured  fluid. 

'*0n  the  surface  of  the  lungs  it  is  common  to  And  a  layer, 
more  or  less  thick  and  diffused,  of  a  yellow,  gelatinous  material, 
consisting  of  coagulated  blood  serum.  The  lungs  are  as  a  rule  pale 
in  colour,  unless  the  animal  has  been  severely  ridden  previous  to 
its  death.  On  the  surface  will  be  noticed  a  large  numbei"  of  dark- 
coloured  lines  which  seem  to  pass  over  it  and  appear  like  small 
rivulets.  If  slices  of  the  lungs  be  made  with  a  knife  and  held 
up  to  the  light,  it  will  be  noticed  that  the  lines  in  question  are 
transparent  and  of  a  yellow  colour.  They  consist,  in  fact,  of  the 
yellow  serum,  exuded  in  this  situation,  that  has  coagulated,  and 
they  occupy  the  lines  of  division  between  the  lobules  of  the  lungs 
and  which  in  health  ought  to  be  scarcely  apparent.  ...  In 
the  dikkop  form,  the  chief  sign  is  the  swelling  of  the  head,  neck, 
or  tongue.  In  this  form  the  lungs  may  be  almost  or  absolutely 
unalfectcd  to  the  naked  eye. 

"  The  spleen  as  a  rule  is  enlarged  and  deeply  congested,  and 
over  the  whole  surface  may  be  seen  small  haemorrhagic  points. 
On  section  the  capsule  immediately  retracts  and  the  substance  is 
seen  to  be  very  dark  in  colour,  owing  to  the  venous  engorgement " 
(E  ding  ton). 

McFadyean  points  out  that  "the  most  constant  of  the  lesions 
present  in  animals  dead  of  horse-sickness  is  an  intense  congestion 
of  the  mucous  membrane  of  the  right  half  of  the  stomach."  Lieu- 
tenant Coley,  A.V.D.,  who  had  four  seasons'  experience  of  this  dis- 
ease, states,  in  the  "  Veterinary  Record,"  that  this  congestion  is 
seen  only  in  a  few  cases. 

THE  DISEASES  WITH  WHICH  HORSE  SICKNESS  MIGHT 
BE  CONFUSED  are  restricted  as  a  rule  to  anthrax  (p.  471),  con- 
gestion of  the  lungs  (p.  364),  and  inflammation  of  the  lungs 
(p.  353). 

TREATMENT  has  proved  up  to  the  present  to  be  of  little  or 
no  avail,  with  the  exception  of  that  by  liieutenant  Coley,  who 
gives  intravenous  injections  (p.  636)  of — 

Iodine 4  grains. 

Iodine  of  potassium     ...  ...  ...  15       „ 

Glycerine         1  drachm. 

Boiled  water    ...  ...  ...  ...  1        „ 

Out  of  31  horses  suffering  from  this  disease,  he  had  17  recoveries. 
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PREVENTIVE  MEASURES.— We  have  seen  from  the  foregoing 
remarks  on  this  disease,  that  if  horses  be  at  grass  during  a  sickly 
period,  they  should  be  sent  to  some  dry  and  unaffected  grazing 
ground  beyond  the  limits  of  the  disease,  or  should  be  kept  in  a 
kraal  at  night,  and  not  allowed  to  graze  until  the  sun  has  removed 
all  the  dew  from  the  grass.  Stabled  horses  should  be  fed  on  dry 
food,  such  as  oaten  hay,  and  Indian  com  or  oats,  and  should  on 
no  account  be  given  any  grass  which  has  not  been  thoroughly 
dried. 

ACQUIRED  IMMUNITY.— Dr.  Edington  has  performed  admir- 
able work  in  obtaining  a  serum  which,  by  inoculation,  confers  im- 
munity from  horse  sickness.  The  practical  application  of  this 
protective  agent  is  a  question  which  has  not  yet  been  settled. 

It  is  a  common  belief  in  South  Africa  that  horses  which  have 
recovered  from  an  attack  of  horse  sickness  possess  a  life-long 
immunity  from  it,  and  that  consequently  their  value  becomes  much 
enhanced  in  frequently  infected  districts.  While  in  South  Africa 
I  was  unable  to  obtain  any  exact  information  on  the  subject  of  these 
"  salted  "  animals,  which  I  had  imagined  were  an  ordinary  article 
of  commerce  in  that  country.  In  fact,  I  failed  to  find  a  single 
animal  of  the  kind,  although  I  made  many  enquiries,  everywhere  I 
went.  The  few  persons  who  had,  so  they  said,  seen  "  salted  "  horses, 
informed  me  that  these  animals  present  a  dejected  and  debilitated 
appearance ;  that  the  skin  about  their  head  and  neck  is  unusually 
loose  and  wrinkled;  and  that  they  are  liable  to  relapses  of  the 
disease,  though  in  a  milder  form.  Mr.  Wiltshire,  late  Colonial 
Veterinary  Surgeon  of  Natal,  told  me  that  "  salted  "  horses  invari- 
ably die  from  horse-sickness,  if  they  be  allowed  to  live  long  enough. 
I  see  from  a  photograph  of  a  supposed  "  salted  "  horse,  that  the  hair 
of  his  mane  and  forelock  stick  out  in  a  particularly  rough  and  dis' 
ordered  manner,  «o  that  it  would  be  impossible  to  have  made  the 
mane  lie  on  one  side  or  the  forelock  to  fall  straight  down.  I  have 
always  heard  that  "  salted "  horses  have  this  peculiarity  of 
the  mane,  forelock,  and  tail.  As  far  as  I  can  learn,  the 
only  peculiarity  of  serima-salted  horses  is  that  they  "are 
subject  at  much  later  and  irregular  periods  to  attacks  of 
fever.  Such  attacks  have  no  relation  to  fresh  infection, 
as  I  have  found  them  to  occur  in  all  salted  horses  which 
I  have  kept  under  close  observation  in  the  stable.  The 
attacks  vary  greatly  both  in  degree  and  duration;  they  may 
last  for  one  day,  or  may  extend  over  as  many  as  six  days " 
(Edington).  I  am  inclined  to  think  that  the  "  salted  "  horses  of 
popular  South  African  repute  are  those  which  are  suffering  from 
the  disease  communicated  by  the  tsetse  fly  (p.  459). 
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Much  interesting  information  on  horse  sickness  is  to  be  found 
in  "The  Journal  of  Comparative  Pathology  and  Therapeutics" 
for  March,  September,  and  December  1900,  and  June  and  Sep- 
tember, 1901. 


Port  Pirie  Hone  Disease. 

In  1901,  a  disease  which  had  up  to  that  time  been  unknown  in 
Australia, 'attacked  a  large  nilmber  of  horses  at  Port  Pirie,  South 
Australia,  with  the  result  of  many  deaths.  At  first  the  malady 
was  supposed  to  be  due  to  lead  poisoning,  but  that  idea  was  con- 
clusively disproved  by  Dr.  Ramsay  Smith,  M.B.  CM.,  B.Sc.  (Chair- 
man of  the  Central  Board  of  Health,  Adelaide),  and  Veterinary 
Surgeon  Desmond  (Chief  Government  Veterinary  Surgeon,  Ade- 
laide), who  made  an  elaborate  investigation  into  the  nature  of 
this  disease.  The  conclusions  arrived  at  by  Dr.  Ramsay  Smith 
are  as  follows : — "  The  disease  as  manifested  in  the  lungs  of  horses 
at  Port  Pirie  is  in  no  way  distinguishable  from  South  African 
horse-sickness,  whitfh  shows  such  a  well-marked  aggregation  of 
naked  eye  and  microscopical  appearances  as  marks  it  off  from  all 
known  diseases.  The  disease  differs  from  the  most  common  forms 
of  South  African  horse-sickness  in  so  far  as  it  is  more  chronic 
and  is  associated  with  less  fever  and  less  dropsy  of  the  heart-sac 
and  of  the  pleural  cavities."  We  learn  from  Veterinary  Surgeon 
Desmond's  report  that  a  two-year-old  filly  which  was  found  to  be 
affected  in  April,  1901,  was  examined  by  him  on  the  5th  of  the  fol- 
lowing July,  and  was  so  vigorous  that  at  first  she  could  not  be 
caught,  "  so  she  was  run  in  the  paddock,  and  at  the  end  of  ten 
minutes  she  was  so  distressed  (the  breathing  could  be  heard  at 
a  distance  of  200  yards)  that  she  could  be  approached  to  be 
shot."  This  extreme  distress  in  breathing,  caused  by  slight 
exertion,  in  the  case  of  an  animal  which  appears  to  be  in  a  normal 
condition  when  at  rest,  seems  to  be  one  of  the  most  prominent 
peculiarities  of  this  disease. 

Two  other  peculiarities  are  the  spasmodic  nature  of  the  attacks 
of  distress  of  breathing,  and  the  attempts  made  to  breathe  through 
the  mouth,  by  the  patient  lying  or  throwing  itself  down  on  the 
ground,  extending  its  head,  and  rolling,  as  if  in  colic.  The 
following  extract  from  Veterinary  Surgeon  Desmond's  report  lucidW 
describes  what  is  meant:— "When  on  the  ground  her  mouth  was 
open,  and  her  nose  thrown  upwards  to  the  side  to  allow  extra  air  to 
reach  the  lungs  by  mouth  breathing;  the  tongue  and  lips  were 
of  a  livid  colour,  while  brown  brothy  mucus  escaped  from  the 
nose  and  mouth.     Mouth  breathing,  nn  account  of  the  anatomical 
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configuration  of  the  throat,  is  impossible  while  the  horse  stands 
erect.  When  the  animal  is  placed  on  its  back,  or  when  lying  on 
its  side  with  its  nose  raised,  it  is  possiMe  for  breathing  to  take 
place  through  the  mouth.  .  .  .  For  ten  minutes  this  animal 
rolled  over  and  over,  as  if  in  violent  pain  from  colic.  The  chest, 
ears,  abdomen,  and  inside  of  the  thighs  were  covered  with  sweat. 
At  the  end  of  ten  minutes  she  got  on  to  her  feet  with  an  effort, 
staggered,  and  threw  herself  down,  and  rolled  over  and  over 
gasping  for  breath.  The  respirations  were  40  per  minute.  At 
15  minutes  after  falling,  the  nose  was  still  raised  from  the 
ground  while  lying  on  her  side,  and  breathing  was  being  per- 
formed by  the  mouth  as  well  as  by  the  nostrils.  At  this  stage 
the  colicky  symptoms  had  passed  off,  and  it  was  possible  to 
approach  her  for  examination.  The  inspirations  were  found  to  be 
longer  than  the  expirations.  For  an  hour  this  animal  stood  up 
and  laid  down  alternately,  and  then  appeared  in  a  normal  con- 
dition, while  the  respirations  which  were  40  when  she  fell,  had 
decreased  to  24.''  In  South  African  horse-sickness,  these 
symptoms  of  rolling  on  the  ground,  colic,  hurried  breathing, 
and  mouth  breathing,  with  return  to  normal  conditions  in  a 
brief  space  of  time,  are  not  seen. 

It  appears  from  the  post-mortem  examinations  made  by  Veterin- 
ary Surgeon  Desmond  that  the  lungs  are  the  only  organs  which  are 
affected  in  this  disease.  Consequently  the  spleen  is  not  enlarged 
and  congested,  as  is  usually  the  case  in  "  horse  sickness  "  (p.  484). 
Also,  Veterinary  Surgeon  Desmond  states  that  there  is  always  dark 
tariy  blood  in  the  lungs.  This  tarry  condition  of  the  blood  is  not 
seen  in  South  African  cases  (p.  483).  He  further  tells  us  that 
"  brown  froth "  escapee  from  the  nostrils,  and  is  found  in  the 
windpipe,  bronchial  tubes,  and  lungs ;  but  no  mention  is  made  of 
the  cloud  of  white  foam  (p.  483),  or  of  the  discharge  of  straw- 
coloured  blood  serum  (p.  478).  Dr.  Ramsay  Smith  tells  me  that 
the  presence  of  coagulated  serum  between  the  lobules  of  the  lungs 
(which  is  seen  in  Cape  horse-siokness,  p.  484)  is  a  prominent, 
constant  and  characteristic  post-mortem  appearance  in  the  Port 
Pirie  disease. 

In  the  Port  Pirie  disease,  the  superficial  veins  of  the  gums  of 
the  upper  front  teeth  are  congested  and  stand  out  prominently. 

As  niunerous  aneurisms  caused  by  a  thread- worm  (said  to  be  the 
strongylus  armatus)  were  found  in  the  abdominal  arteries  of  affected 
horses,  Dr.  Ramsay  Smith  wisely  considers  that  the  question  of 
their  possible  connection  with  this  disease  should  be  investigated. 
He  is  of  course  aware  that  the  strongylus  armatus  and  its  resulting 
aneurisms  are  met  with  in  other  parts  of  Australia  and  in  other 
parts  of  the  world,  wh^re  their  presence  in  horses  does  not  give 
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rise  to  symptoms  in  any  way  similar  to  those  of  the  Port  Pirie 
disease. 

As  I  have  never  seen  a  case  of  the  Port  Pirie  disease,  I  am  not 
qualified  to  express  an  opinion  on  its  nature.  *  Having  the 
honour  of  knowing  the  two  gentlemen  who  are  investigating  its 
pathology,  I  can  say  with  confidence  that  the  task  of  its  elucida- 
tion could  not  be  in  more  able  hands. 


Oerebro-Spinal  Fever 

is  a  disease  which  rapidly  spreads,  like  influenz-a,  over  large  areas 
of  country,  and  is  characterised  by  inflammation  of  the  brain  and 
spinal  cord,  with  consequent,  and  more  or  less  complete,  paralysis 
of  the  hind  quarters.  It  appears  to  be  an  infective  disease  (p. 
448).  No  specific  microbe  has,  however,  been  found  in  cases 
attacked  by  it.  Although  we  may  infer  l^at  it  is  infectious ;  no 
light  has,  up  to  the  present,  been  thrown  on  the  manner  by 
which  it  is  conveyed  to  animals.  Besides  horses,  it  affects 
sheep,  goats,  homed  cattle,  and  dogs.  It  usually  runs  an  acute 
and  fatal  course. 

The  attack  may  be  sudden,  or  may  take  two  or  three  days  to 
become  developed.  The  most  prominent  symptoms  are:  imoon- 
soiousness,  with  or  without  excitement;  continued  spasm  of  the 
muscles  of  the  neck ;  and  paralysis  of  the  hind  limbs.  "  We  may 
soon  note  hardness  and  abnormal  tenderness  of  the  poll.  The 
patient  can  neither  rise  nor  extend  the  head.  The  neck  and  some- 
times the  entire  spinal  column  are  hard  and  tense  "  (Friedberger  and 
FrOhner).  There  is  a  high  temperature  of  the  head  and  of  the  con- 
tracted muscles.  "  Very  early  in  the  affection,  and  all  through  the 
disease,  unless  when  the  brain  lesions  are  great,  pain  is  evidenced 
on  pressure  being  exercised  with  the  finger  along  the  spine" 
(Robertson),  The  disease  usually  runs  its  course  in  from  one  to  two 
weeks.  In  some  cases,  the  attack  is  mild;  in  others,  it  destroys 
life  within  twenty-four  hours.  As  a  rule,  the  more  gradual  is  its 
approach,  the  less  severe  will  be  the  symptoms.  It  has  a  marked 
tendency  to  recur  after  a  few  days.  Observation  of  the  internal 
temperature  does  not  always  afford  reliable  information  about  this 
disease;  for  even  in  severe  attacks,  the  temperature  in  different 
instances,  may  be  respectively,  high,  low,  or  normal. 

Cerebro-spinal  fever  is  well  known  in  the  United  States,  and  is 
also  met  with  in  some  parts  of  the  Continent. 

"  Tetanus  may  be  distinguished  from  cerebro-spinal  fever  by  the 
continued  contraction  of  the  muscles,  and  by  the  existence  of  head 
symptoms  "  {Friedberger  and  Fr6hner). 
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When  this  complaint  breaks  out,  it  almost  invariably  does  so 
during  the  cold  months  of  the  year.  Unhealthy  surroundings  do 
not  appear  to  influence  its  spread  in  any  way. 

The  death-rate,  according  to  Hartenstein,  is  about  90  per  cent. 
The  attack,  in  fatal  cases,  usually  runs  its  course  within  a  week, 
not  counting  relapses. 

POST-MORTEM  APPEARANCES.— Owing  to  the  course  of  the  inflam- 
mation, the  brain  and  the  spinal  cord,  close  to  it,  are  filled  with  a  watery 
exudation  more  or  less  mixed  with  pus,  and  sometimes  with  blood.  The  blood- 
vessels of  the  part  are  greatly  congested. 

TREATMENT. — ^If  possible,  we  should  place  the  animal  in  slings 
without  delay;  in  order,  by  gravitation,  to  relieve  to  some  extent 
the  congestion  of  the  brain  and  spinal  cord.  "  Unless  the  patient 
is  slung  within  twenty-four  hours  from  time  of  attack,  there  is  but 
slight  hope  for  a  recovery"  (Lyman).  We  may  give  a  mild  dose 
of  aloes,  and  a  couple  of  drachms  of  belladonna,  once  or  twice  in 
the  day,  or  inject  atropine  (p.  601),  subcutaneously  (p.  633);  and 
we  may  apply  bags  of  pounded  ice  to  the  spine.  Up  to  the  present, 
medicine  does  not  appear  to  have  any  very  well-marked  power  in 
controlling  the  effects  of  this  disease.  Johne  advises  subcutaneous 
injections  of  10  grains  of  the  hydrochlorate  of  pilocarpine. 


Glanders  and  Faroy. 

DESCRIPTION. — Glanders  and  farcy  are  different  forms  of  a 
disease  which  is  caused  by  the  entrance  into  the  body  of  a  par- 
ticular kind  of  disease  germ  (bacillus  mallei).  The  n^alady  is 
called  "glanders,"  when  it  is  principally  confined  to  the  lungs  and 
air-passages  (bronchial  tubes,  windpipe,  nostrils,  etc.),  as  will  be 
manifested  by  discharge  from  the  nose,  swelling  of  one  or  more  of 
the  glands  which  are  between  the  angles  of  the  lower  jaw,  and 
ulceration  of  the  mucous  membrane  which  lines  the  nostrils.  If, 
however,  the  presence  of  the  disease  is  chiefly  shown  in  the  skin 
and  tissues  immediately  underneath  it,  it  is  termed  "  farcy."  When 
the  symptoms  of  both  forms  are  developed  in  the  same  animal,  the 
sufferer  is  said  to  be  glandered  and  farcied.  A  glandered  animal 
is  liable  to  communicate  farcy,  glanders,  or  both ;  and  vice  versd. 
If  the  disease  begins  only  with  symptoms  of  farcy,  the  lung  symp- 
toms will  in  time  become  apparent,  supposing  that  the  complaint 
be  allowed  to  run  its  course.  For  convenience  sake,  the  word 
"  glanders  "  is  used  as  a  general  term  for  this  disease,  whatever  the 
symptoms  may  be. 

Mr.  Hunting  ("Vet.  Record,"  6th  Sept.  1902),  gives  the  follow- 
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ing  table  of  symptoms  in  1,000  cases  of  glanders  which  occurred 
in  London,  in  1901. 

Farcy,  swellings,  buds  or  ulcers     414  cases 

Farcy  and  enlarged  snb-maxillary  glands...       54     „ 
Farcy  with  nasal  discharge,  ulceration  and 

enlarged  glands  ...         12     „ 

Hence  we  may  conclude  that  symptoms  of  farcy  are  present  in 
about  half  the  number  of  cases  of  glanders. 

VARIETIES. — ^Both  glanders  and  farcy  are  respectively  divided 
into  acute  and  chronic  forms,  according  as  their  development  is 
rapid  or  slow. 

GENERAL  SYMPTOMS  OF  GLANDERS.— The  characterisic 
sign  of  glanders  is  the  formation  of  nodules,  which  are  sometimes 
scattered;  at  other  times,  clustered  together.  They  suflFer  de- 
generation, and  form  abscesses  of  varying  size,  and,  generally, 
contain  pus  (matter).  In  acute  glanders,  these  nodules  or  tu- 
bercles, which  are  about  the  size  of  small  shot,  are  seen  in  the 
mucous  membrane  which  lines  the  nostrils,  chiefly,  as  a  rule,  on  the 
partition  (septum  nasi)  that  divides  the  nostrils  one  from  another. 
They  *'  appear  as  projections  on  an  elevated  and  injected  base  or 
background,  and  are  rendered  visible  by  the  white  or  yellowish- 
white  centre.  This  centre  is  surrounded  by  a  greyish  transparent 
zone,  which  again  is  encircled  by  a  red  areola  "  (Robertson).  In  a 
few  days  these  nodules  soften,  form  abscesses,  burst,  and  leave 
ulcers,  which  resemble  in  appearance  hard  syphilitic  chancres, 
having  hard,  dug-out  edges.  These  ulcers  show  no  disposition  to 
heal,  but  run  into  each  other,  and  extend  superficially  as  well  as 
deeply.  The  abscesses,  probably,  first  appear  in  the  lungs,  then, 
iii  the  various  air-passages,  in  the  sinuses  of  the  head,  and  also 
in  the  various  internal  organs,  muscles,  etc.  Owing  to  their 
presence,  the  affected  animal  suffers  from  the  so-called  bronchitis 
and  pneumonia  of  glanders.  A  thin  discharge  issues  from  one  or 
both  nostrils.  At  first,  it  resembles  that  of  ordinary  cold ;  it  then 
assumes  a  sticky  or  starchy  character,  and  soon  becomes  mixed 
with  pus  and  blood,  on  account  of  the  bursting  of  the  abscesses. 
The  lining  membrane  of  the  nostrils  becomes  much  inflamed  and 
assumes  a  purple  or  coppery  hue.  The  glands  and  lymphatic  vessels 
of  the  head  become  swollen,  especially  the  lymphatic  (submaxillary) 
glands  which  lie  in  the  hollow  between  the  angles  of  the  branches 
of  the  lower  jaw.  In  chronic  glanders,  one  or  both  of  these  glands 
become  firmly  adherent  to  the  jaw.     In  the  agut^  form,  however, 
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the  animal  may  die  before  this  can  take  place.     The  eyes  are  gene- 
rally weak  and  watery. 

SYMPTOMS  OF  ACUTE  GLANDERS.— This  form  may  be  the 
first  to  attack  the  horse,  or  it  may  be  the  termination  of  chronic 
glanders  or  of  farcy.  More  or  less  persistent  shivering  fits;  a 
marked  rise  (often  of  7**  or  8**  F.)  in  the  internal  temperature  of 
the  body  (normal,  about  100^  F.),  and,  consequently,  more  or 
less  fever,  usher  in  the  attack.  The  coat  is  dry  and  staring;  the 
pulse  frequent  and  weak;  the  breathing  hurried  and  painful; 
the  animal  rapidly  loses  "  condition ;  "  and  the  mucous  membrane 
of  the  nose  becomes  filled  with  nodules  and  ulcers  which  run  to- 
gether and  discharge  pus.  Symptoms  of  farcy,  diarrhoea,  and 
swelling  of  the  limbs  and  head  may  appear.  "  In  general,  acute 
glanders  runs  a  rapid  course.  Its  constant  termination  is  death, 
which  usually  occurs  in  from  three  to  fourteen  days.  Experimental 
glanders  as  a  rule  assumes  an  acute  type"  (Friedherger  and 
Frohner). 

SYMPTOMS  OF  CHRONIC  GIANDERS.— The  approach  of  this 
form  is  extremely  insidious,  there  being,  often,  nothing  to  mark 
it  beyond  a  slight  discharge  from  the  nose,  and  the  fact  of  one  or 
both  of  the  submaxillary  glands  being  hard  and  swollen;  and 
no  ulcers  may  be  visible  inside  the  nostrils.  There  may  be  even 
no  discharge  or  swelling  of  the  glands  at  first ;  or  these  symptoms 
may  appear  and  disappear  from  time  to  time.  Also,  there  may  be 
swelling  of  one  or  both  submaxillary  glands  without  any  dis- 
charge from  the  nose.  The  coat  becomes  dry  and  tense  (hide- 
bound). The  animal  gets  into  a  weak,  unhealthy  state,  and  will 
sweat  from  comparatively  slight  exertion.  Further  than  this,  there 
is  little  sign  of  constitutional  disturbance.  A  horse  may  continue 
in  this  state  for  many  months;  but  at  last  his  general  health 
breaks  up,  or  acute  glanders  sets  in,  and  he  dies. 

The  discharge  of  chronic  glanders  is,  at  first,  similar  to  that  of 
common  cold,  but  soon  assumes  the  appearance  of  boiled  starch, 
or  white  of  egg.  It  is  sticky,  and  dries  round  the  edge  of  the 
nostrils.  If  there  exist  ulcers  inside  the  nostrils,  the  discharge 
will,  naturally,  become  mixed  with  pus  and  blood.  It  usually 
issues  from  only  one  nostril,  which  will  be  that  of  the  affected  side 
— ^the  left,  as  a  rule — ^but  may  proceed  from  both.  The  mucous 
membrane  of  the  diseased  nostril  is  pale,  and  of  a  grey  or  more 
or  less  purple  hue.  There  is  swelling  of  the  submaxillary  gland  or 
glands  of  the  affected  side  or  sides.  The  swelling  is  hard  and 
adherent  to  the  jaw.  If  both  nostrils  are  affected,  there  will  be 
a  tumour  on  eaph  side.     When  only  one  suffers,  the  eye  on  that 
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Bide  will  be  smaller  and  weaker  than  its  fellow;  and,  frequently, 
there  will  be  a  flow  of  tears  from  it. 

In  chronic  glanders,  attempts  at  healing  are  sometimes  made 
by  the  ulcers  inside  the  nostrils. 

A  horse  is  said  to  have  sub-acute  glanders  when  the  disease  takes 
a  more  or  less  chronic  form,  with  ulceration  in  the  nostrils.  The 
term  is,  now.  seldom  used. 

PULMONARY  GLANDERS  is  a  variety  of  the  chronic  form  in 
which  the  disease  is  almost  entirely  confined  to  the  lungs.  There 
is  neither  discharge  from  the  nose  nor  swelling  under  the  jaw. 
There  is  a  dull,  dry,  soft  cough;  the  animal  loses  condition,  is 
weak  and  languid ;  and  the  sounds  of  the  chest  are  those  of  chronic 
pneumonia.  The  animal  may  thus  drag  on  a  miserable  existence 
for  months,  and  at  last  die  of  debility  without  exhibiting  any 
further  symptoms  of  glanders,  and  yet  be  capable,  all  this  time, 
of  infecting  horses  stabled  near  him.  Or  he  may  be  suddenly 
carried  off  by  an  acute  attack. 

SYMPTOHiS  OF  ACUTE  FARCY.— In  this  form  we  have  the 
same  signs  of  constitutional  disturbance — shivering,  rise  of  internal 
temperature,  etc. — as  in  acute  glanders;  though,  generally,  not 
to  so  great  an  extent.  The  local  symptoms  are  manifested  by  a 
painful  swelling,  usually,  of  one  hind  limb,  although  other  parts 
may  be  invaded.  In  a  day  or  two,  when  the  swelling  somewhat 
subsides,  or  without  its  taking  place,  nodules,  or  "  farcy  buds." 
and  enlarged  lymphatic  vessels  ("cords"),  of  about  the  size  of  a 
goose  quill,  appear  on  the  surface.  These  tumours,  which  are  hard 
and  painful  to  the  touch,  are  generally  clustered  together  and  away 
from  the  joints.  They  usually  break  out  on  the  inside  of  the 
thighs  and  fore-arms,  or  on  the  neck,  and  are  about  the  size  of  a 
marble.  They  rapidly  soften  and  form  unhealthy  ulcers  which 
have  a  tendency  to  run  together,  and  are  very  similar  to  those  met 
with  in  the  nostrils  of  glandered  animals.  An  abundant  discharge 
of  a  dirty  yellow  colour,  and  tinged  with  blood,  issues  from  these 
ulcers  and  dries  on  their  edges,  or  may  overflow  on  the  surface  of 
the  part.  The  enlarged  lymphatic  vessels  have,  along  their  length, 
prominent  swellings,  which  mark  the  position  of  their  valves  that 
have  become  inflamed  from  the  presence  of  the  virus  in  the  fluid 
which  circulates  through  these  vessels.  These  tumours,  also,  sup 
purate  and  form  ulcers  similar  to  the  others.  Thus,  as  pointed 
out  by  Robertson,  we  have  two  sources  from  which  the  ulcers  arise. 
Both  the  fever  and  swelling  are  more  or  less  remittent ;  the  latter, 
sometimes,  subsiding  in  one  limb  and  then  appearing  in  the  other. 
The  animal  rapidly  loses  condition  and  dies  from  exhaustion,  or 
from  an  acute  attack  of  glanders, 
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Williams  remarks  that  farcy  may  first  manifest  itself  by  painful 
swellings  in  tlie  flexor  tendons,  or  by  rheumatic  symptoms. 

The  onset  and  course  of  glanders  and  farcy  have  fur  from  a 
uniform    character   in   their   manifestations. 

An  attack  of  acute  farcy  will  run  its  course  to  a  fatal  terminar 
tion  in  about  a  month. 

SYMPTOMS  OF  CHRONIC  FARCY.— This  form'  diflFers  from 
the  acute  in  being  much  milder.  There  is  but  little  constitutional 
disturbance,  and  the  tumours  may  remain  indolent  for  a  long  time. 

POST-MORTEM  APPEARANCES.— In  almost  all  cases,  tubercles 
(nodules)  varying  in  size  from  that  of  a  grain  of  sand  to  that  of 
a' small  pea,  will  be  found  in  the  lungs,  and  will  give  the  feeling 
of  shot,  when  the  fingers  are  passed  over  the  surface  of  the  lungs. 
The  presence  of  the  characteristic  ulcers  in  the  air-passages  will 
confirm  our  suspicion. 

SUSCEPTIBILITY  AND  PREDISPOSING  INFLUENCES.— 
Assee,  mules  and  jennets  appear  to  be  more,  and  men  less,  suscept- 
ible to  glanders  than  horses.  The  order  of  comparative  suscept- 
ibility  of  certain  other  animals  is  somewhat  as  follows: — ^Field 
mice  and  guinea  pigs,  the  cat  tribe,  dogs,  goats,  rabbits,  and  sheep. 
Pigs  and  pigeons  have  little  or  no  susceptibility  to  it.  Cattle, 
domestic  fowl,  rats,  house-mice,  and  white  mice  seem  to  be  immune. 
Individual  idiosyncrasy  is  well  marked  in  this  disease ;  for  "  some 
horses  readily  take  it,  when  living  in  a  stable  with  glandered 
animals,  while  others  may  remain  for  months  and  even  years  under 
similar  conditions,  without  becoming  infected.  Glanders,  like 
tuberculosis,  has  certain  predisposing  factors,  the  chief  of  which 
are :  over-exertion,  deficiency  of  food,  bad  ventilation,  chill,  and 
disease.  The  spread  of  glanders  is  therefore  greatest  during  times 
of  war  "  {Friedherger  and  Frohner). 

The  fact  that  the  tramway  horses  of  the  Glasgow  Corporation 
(p.  619)  were  particularly  well  fed  and  looked  ^ter,  appears  to 
account  to  some  extent  for  the  very  small  percentage  of  clinically- 
affected  animals  that  were  found  among  them.  Writing  of  glanders, 
Mr.  Hunting  ("Veterinary  Record")  states  that  "young  horses 
'  break  up '  much  more  rapidly  than  old  horses,"  and  that  "  over- 
worked or  underfed  studs  are  invaded  with  much  greater  rapidity 
than  those  well  fed  and  properly  worked." 

HISTORY.  —  Glanders  was  known  to  the  ancient  Greeks  and 
Romans.  For  the  first  half  of  the  nineteenth  century,  veterinary 
surgeons  as  a  rule  considered  that  it  could  occur  spontaneously. 
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an  error  that  was  chieflj  due  to  the  fact  (which  was  then  unknown 
to  scientific  men)  that  many  cases  of  the  disease  ran  a  long  course, 
without  showing  any  outward  symptoms;  and  that  outward 
symptoms  were  often  readily  developed  by  predisposing  influences. 
All  doubts  respecting  the  specific  nature  of  this  disease  were  re- 
moved by  Loffler  and  Schiitz,  who  discovered  the  micro-organism 
of  glanders  in  1882.  The  next  great  step  in  advance  was  the  pre- 
paration of  mallein  (p.  614)  m  1891  by  Kalning  and  Hellmann. 

STATISTICS. — ^Half  a  century  ago,  glanders  was  common  all 
over  Great  Britain  and  in  the  Army,  from  which  it  was  eliminated 
in  1891  by  Dr.  Greorge  Fleming,  who  was  the  Director  of  the 
A.  y.  D.  The  mounted  branches  of  the  Service  became  again 
infected,  to  a  comparatively  large  extent^  at  the  beginning  of 
the  late  South  African  war.  The  following  table  shows  the 
prevalence  of  glanders  in  the  whole  of  England,  and  also  in 
London,  during  the  past  seven  years. 


Year 

No.  of  Cases  in  the 

No.  of  Oases  in 

Percentage  in 

Whole  of  England. 

London. 
1.042 

London. 

1896 

1,487 

70 

1896 

1.196 

845 

71-2 

1897 

1,324 

966 

73 

1898 

1,133 

860 

75-9 

1899 

1,269 

896 

70  6 

1900 

1,814 

1,387 

76-4 

1901 

2,304    • 

1,828 

79-3 

As  these  recorded  cases  are  practically  restricted  to  those  which 
show  clinical  (outward)  symptoms,  the  number  of  affected  animals 
probably  exceeds  20,000. 

"  In  Scotland,  glanders  is  practically  confined  to  Lanarkshire. 
The  returns  for  Scotland  for  ten  years  show  1,344  horses  attacked, 
of  that  number  no  less  than  1,266  occurred  in  Lanark"  (Huntingy 

The  term  clinical,  or  outward  symptoms,  refers  to  the  charac- 
teristic ulceration  in  the  nostrils,  discharge  from  the  nose,  and 
swelling  of  the  gland  or  glands  between  the  angles  of  the  lower 
jaw;  and  to  the  swelling  of  the  limb  or  limbs  in  farcy.  A  horse  with 
one  or  more  of  these  sjTnptoms  is  said  to  be  "  clinically  affected.'' 

VITALITY  OF  THE  VIRUS  OF  GLANDERS.— The  microbes  of 
glanders  are  incapable  of  preserving  an  independent  existence  out- 
side the  animal  body  for  a  long  period,  because  they  are  quickly 
destroyed  by  temperatures  which  are  respectively  below  and  above 
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36^  and  81°  F.  "  Loffler  failed  to  obtain  cultures  on  infusions 
of  hay,  straw,  or  horse  dung.  As  a  rule  complete  drying  of  the 
bacilli  of  glanders  destroys  their  virulence  in  about  a  week.  Ac- 
cording to  the  experiments  of  Loiher,  a  period  of  three  months  is 
the  longest  time  the  dried  bacilli  retain  their  activity.  Cadeac 
and  Malet  state  that  the  bacilli  can  be  killed  only  by  gradual 
drying ;  that  they  resist  putrefaction  from  fourteen  to  twenty-four 
dayd;  and  that,  when  mixed  with  water,  they  continue  virulent 
from  fifteen  to  twenty  days.  Bacilli  which  are  not  dried,  cannot 
live  outside  the  animal  body  for  longer  than  four  months.  Loffler 
therefore  considers  that  four  months  is  the  maximum  period  for 
the  infectious  material  to  retain  its  virulence,  and  that  the  pub- 
lished reports  about  stables  remaining  infectious  for  many  months, 
and  even  years,  are  erroneous.  .  .  .  For  practical  purposes  we  may 
say  that  a  1  to  1,000  solution  of  corrosive  sublimate,  or  a  5  per 
cent,  solution  of  creolin  or  carbolic  acid,  is  sufficient  for  disin- 
fection "  {Friedherger  and  Frohner).  According  to  Sherrington, 
the  microbes  of  glanders  are  destroyed  by  sunlight  in  about  three 
days. 

GEOGRAPHICAL  DISTRIBUTION.— Glanders  is  well  distri- 
buted  over  the  four  continents  of  the  world;  but  owing  to  the 
wise  enforcement  of  strict  quarantine  regulations,  it  is  absent  from 
the  Australian  Colonies.  In  India,  it  is  common  among  horses 
owned  by  natives,  whose  ideas  of  preventive  medicine  are  not  far 
advanced.  Although  it  is  seldom  found  in  England  among  race- 
horses, hunters,  carriage  horses,  and  agricultural  animals;  it  is 
prevalent  to  a  very  large  extent  among  the  commercial  horses  of 
London,  Glasgow,  and  other  large  towns  of  this  country ;  the  chief 
cause  being  the  unrestricted  importation  of  glandered  horses  from 
America  and  other  largely-infected  countries.  After  the  Spanish- 
American  war,  great  numbers  of  glandered  horses  were  imported 
into  the  Southern  States  from  Cuba,  which  was  a  hot-bed  of  that 
disease,  with  a  disastrous  result  which  might  have  been  easily  pre- 
vented (p.  502). 

PERIOD  OF  INCUBATION.— This  period  is  stated  by  Cadeac 
to  vary  from  three  to  nine  days.  The  period  of  apparent  latency 
is  much  longer,  and  may  extend  to  months,  if  not  years.  Such 
instances  of  seemingly  prolonged  incubation  are  due  to  the  fact 
that  the  disease  is  confined  to  the  lungs  and  other  organs  hidden 
from  view.  As  a  rule,  the  longer  the  period  of  incubation,  the 
lees  virulent  will  be  the  attack.  It  is  probable  that  glanders  does 
not  take  longer  than  eight  days  to  establish  itself  in  the  lungs. 
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CX>UIISE. — ^Before  the  invention  of  mallein  (p.  614),  glanden 
was  recognised  onlj  by  its  outward  symptoms,  and  it  was  regarded 
as  a  very  severe  and  nearly  always  an  incurable  disease.  Instances 
have  occurred  of  horses  with  outward  signs  of  glanders  (p.  500),  and 
especially  of  farcy,  having  apparently  recovered.  "  When  the  mallmn 
test  is  applied  to  a  large  stud  of  horses  among  which  glanders  has 
existed  for  several  years,  it  frequently  happens  that  a  notable  pro- 
portion of  the  animals  react — ^perhaps  20  per  cent,  or  more— al- 
though for  a  number  of  years  previously,  the  proportion  of  animals 
which  have  developed  symptoms  of  the  disease,  may  have  been  very 
much  smaller  than  that.  It  is  this  experience  which  justifies  the 
view  that,  apart  from  any  curative  effect  of  mallein,  many  oases  of 
glanders  run  a  mild  course,  and  ultimately  end  in  complete  re- 
covery" {MeFadyean). 

The  microbes  of  glanders  are  taken  up  by  the  blood-vessels,  what- 
ever their  port  of  entrance  into  the  body  may  have  been,  and  their 
presence  in  various  tissues  causes  the  formation  of  nodules 
(tubercles)  which  may  become  converted  into  abscesses  and 
ulcers.  The  lymphatic  vessels  of  an  affected  part  become 
filled  with  virulent  material  (their  office  being  to  remove  waste 
products),  and  consequently  they  become  inflamed.  The  form 
taken  by  the  disease  depends  on  the  part  in  which  nodules  appear, 
as,  for  instance,  the  lungs  and  air  passages  in  glanders ;  and  the 
skin  in  farcy. 

The  apparent  reason  for  the  submaxillary  glands  (the  glands 
between  the  branches  of  the  lower  jaw)  beoonking  affeoted,  when 
ulcers  form  inside  the  nostrils,  is  that  they  receive  the  lymphatic 
vessels  of  the  nasal  cavities,  and  oonsequantly  become  inflamed 
by  the  microbes  which  are  brought  to  them  by  these  vessels.  The 
rise  of  temperature  is  due  to  the  heat-producing  products  (p.  449) 
manufactured  by  the  microbes  of  this  disease.  ^ 

When  recovery  sets  in,  the  tubercles  dry  up,  harden,  and  become 
respectively  enclosed  by  tissue  which  forms  capsules  round  them. 
The  encysted  colonies  of  bacilli  thus  gradually  lose  their  power 
of  transmitting  the  disease,  and  finally  die. 

It  is  generally  thought  that  the  lungs  are  almost  always  the  first 
organ  attacked  by  the  bacilli  of  glanders,  because,  on  posi-mortem 
examination,  they  usually  manifest  the  presence  of  grey  translucent 
nodules  which  have  a  tendency  to  calcify  (to  become  more  or  less 
turned  into  lime).  Professor  Schiitz  ("Journal  of  Comp.  Path./' 
March,  1898)  maintains  that  these  grey  translucent  nodules  have 
no  connection  with  glanders,  but  are  the  result  of  minute  thread- 
worms blocking  up  small  blood-vessels  in  the  lungs,  and  thereby 
setting  up  inflammation,  with  consequent  formation  of  tuberclea 
He  says  "  that  in  spite  of  a  most  extensive  experience,  I  have  not 
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yet  observed  a  case  of  primary  glanders  of  the  lungs  of  the  horse. 
If  one  regards  the  'grey  translucent'  tubercles  in  the  lungs  as 
lesions  of  glanders,  one  can  arrive  at  such  a  conclusion,  but  the 
careful  and  diligent  examination  of  such  tubercles  in  the  Patho- 
logical Institute  has  shown  how  erroneous  this  view  is."  He  also 
states  that  the  tubercles  of  glanders  are  opaque  and  of  a  greyish 
white  colour,  their  centres  yellow,  they  are  surrounded  by  red- 
dened zones,  and  they  do  not  become  calcified. 

Unchecked  glanders  in  a  horse  almost  alwa3r8  runs  a  chronic 
course,  in  which  case,  ulceration  in  the  nostrils  often  does  not 
appear  until  several  months  after  infection.  The  acute  form  is 
more  common  than  the  chronic  form  in  donkeys  and  mules. 

MODES  OF  INFECTION.— Glanders  is  most  readily  commu- 
nicated by  bringing  some  of  the  diseased  discharge  from  the 
nostrils  or  from  a  farcy  bud,  in  contact  with  a  wound  or  with  any 
of  the  mucous  membranes.  Hence  it  is  advisable,  when  examining 
a  suspected  horse,  to  carefully  avoid  the  possibility  of  his  sneezing 
or  coughing  in  one's  face,  which  precaution  can  be  taken  by  using 
one  of  the  special  face-guards  that  are  manufactured  for  the  pro- 
tection of  persons  examining  glandered  horses.  Inoculation  with 
glanders-tainted  blood  has  been  found  to  fail  more  often  than  it 
succeeds  in  tranflmdtting  the  disease. 

The  following  are  the  chief  ways  in  which  the  microbes  of 
glanders  can  enter  the  healthy  body : — 

1.  By  means  of  the  air  as  a  carrier. 

It  appears  impossible  for  the  bacilli  of  glanders  to  be  carried 
directly  from  one  horse  to  another ;  for  "  Eug.  Renault,  long  before 
Cad^ac  and  Malet,  always  failed  to  transmit  the  disease  to  a  healthy 
horse  by  making  him  breathe  air  which  was  given  off  the  lungs 
of  an  acutely  glandered  horse ;  their  muzzles  being  connected  by  a 
cloth  "  (Trashot), 

Friedberger  and  Frohner  state  that  the  organs  of  breathing  are 
the  gate  of  entrance  for  the  virus,  in  at  least  nine-tenths  of  cases 
of  glanders,  and  that  it  is  reasonable  to  assume  that  this  trans- 
mission is  effected  by  the  bacilli-laden  discharges  being  blown  about 
in  the  form  of  dust,  after  they  have  become  dry.  In  support  of 
this  assumption  they  state  that  frequently  the  lungs  alone  are 
affected,  and  that  they  often  show  the  oldest  changes.  Professor 
McFadyean,  who  follows  in  the  footsteps  of  these  two  German 
authorities,  remarks  that  the  almost  constant  presence  of  these 
bacilli  in  the  lungs  of  horses  which  have  caught  the  disease  in  a 
natural  manner,  and  their  customary  absence  from  the  abdominal 
organs  of  these  animals,  are  strong  grounds  for  believing  that  the 
breathed-in  air  is  the  principal  carrier  of  the  disease.     This  in- 
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halation  theory  ignores  not  only  Schiitz's  view  (p.  496),  but  also 
two  very  important  facts :  First,  that  the  act  of  diying  these 
bacilli  kills  them  (p.  495),  and  that,  unless  they  were  more  or  less 
dry,  they  would  be  in  an  unsuitable  condition  to  float  in  the  air. 
Second,  that  the  nostrils,  which  are  quite  as  much  exposed  to  the 
influence  of  the  breathed-in  air  as  the  lungs,  are  much  less  fre- 
quently affected,  and  an  outbreak  in  them  is  almost  always  secon- 
dary to  one  in  the  lungs.  Also,  the  supporters  of  the  inhalation 
theory  ignore,  or  have  not  considered,  the  significant  fact  that 
only  in  extremely  rare  cases  does  glanders  affect  the  respective 
mucous  membranes  of  the  eyes,  vagina  or  penis,  all  of  which  would 
be  more  or  less  constantly  exposed  to  bacilli4aden  air.  Some 
years  ago,  there  were  veterinary  surgeons  in  South  Africa  who 
believed  that  Cape  Horse  Sickness  (p.  477)  was  transmitted  by 
means  of  inhalation,  because  ''there  are  many  cases  of  horse- 
sickness  in  which  the  lungs  are  the  only  organs  affected "  (Hut' 
cheon).  Since  then,  the  researches  of  Edington  and  others  have 
proved,  that  ingestion  is  almost  always  the  means  of  communica- 
tion, and  that-  inhalation  plays  little  or  no  part  in  the  production 
of  this  disease.  These  considerations  suggest,  at  least  to  me,  the  con- 
tusion that  the  comparatively  high  susceptibility  of  the  lungs  to  an 
attack  of  glanders,  is  due,  not  to  the  air  which  they  inspire,  but  to 
a  special  power  which  they  appear  to  possess,  of  arresting  the 
passage,  through  th^n,  of  glanders  bacilli  that  are  in  the  blood. 
The  assumption  that  the  lungs  have  this  special  power  of  retention 
is  strengthened  by  the  fact  that  even  in  farcy,  they  are  very  rarely 
free  from  these  microbes,  and  that  the  heart  is  seldom  if  ever 
affected.  The  spleen,  which  is  largely  concerned  in  the  changes 
undergone  by  the  red  and  white  corpuscles  of  the  blood,  probably 
possesses  this  power  of  retention  to  some  extent ;  because,  next  to 
the  lungs,  it  is  the  internal  organ  which  most  frequently  suffers 
from  attacks  of  these  organisms. 

The  question  as  to  the  action  of  air  as  a  carrier  of  glanders 
can  be  settled  only  by  very  extended  and  elaborate  experiments. 
We  have  the  fact  that  horses  in  the  uame  stable  as  one  or  more 
glandered  animals,  have  frequently  contracted  the  disease,  although 
their  stalls  were  at  a  considerable  distance  from  those  of  the 
affected  ones,  and  no  apparent  possibility  existed  of  the  disease 
having  been  communicated  by  contact,  either  directly  or  indirectly. 
Against  this  supposition,  Mr.  Hunting  remarks :  "  If  the  air  of  a 
stable  carried  infection  diffused  through  it,  we  should  certainly 
have  found  glanders  more  commonly  amongst  horse-keepers.  Not 
many  years  ae:o,  there  were  stables  in  which  every  horse  was 
glandered,  and  yet  the  human  tenants  who  spent  twelve  hours  a 
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day  in  the  stable  escaped   infection.     We  may  safely  disregard 
inhalation  €U3  a  method  of  infection." 

2.  By  ingestion,  namely,  along  with  th«  food,  drink,  or  objects 
taken  into  the  mouth,  or  touched  by  the  organs  of  the  mouth. 
Nocard,  Trasbot,  Hunting  and  other  leaders  of  veterinary  opinion 
strongly  favour  the  ingestion  theory,  in  support  of  which  we  have 
the  imdeniable  fact  that  the  discharges  of  glanders  are  virulent, 
and  that  they  frequently  contaminate  objects  which  healthy  horses 
are  liable  to  take  into  their  mouths  or  lick. 

3.  By  inoculaHon  of  a  wound  or  mucoids  membrane:  When  such 
inoculation  occurs,  it  is  an  almost  certain  means  of  communicating 
the  disease ;  but  "  it  is  now  uncommon.  In  the  days  when  farcy 
was  treated,  and  warm  fomentation  of  running  sores  and  swollen 
legs  was  adopted,  it  was  not  uncommon  to  see  cases  where  wounds 
were  inoculated  by  sponges,  etc.,  which  had  been  used  on  diseased 
horses"  (Hunting). 

"  Contrary  to  the  case  reported  by  Bab^,  Nocard  failed  to  make 
the  bacilli  of  glanders  penetrate  the  uninjured  skin  of  donkeys  and 
guinearpigs,  by  the  inunction  of  a  bacilli-containing  ointment" 
{Friedherger  and  Frohner), 

4.  By  transmission  to  the  fcetus,  by  means  of  the  blood  of  the 
dam  (Friedberger  and  Frohner). 

5.  I  venture  to  suggest  that  flies  are  a  probable  means  of  trans- 
mitting the  disease,  which  is  a  point  that  experiment  has  not 
cleared  up.  In  some  cases,  horses  which  have  open  wounds,  such 
as  those  that  have  been  recently  c€wt rated,  appear  to  be  much  more 
susceptible  to  the  contagion  than  those  whose  skins  are  intact. 
This  is  also  a  point  which  experiment  can  alone  decide. 

Two  other  possible  modes  of  infection  are  by  copulation  and  by 
drinking  the  milk  of  an  affected  mare. 

TRANSMISSION  OF  GLANDERS  FROM  ONE  HORSE  TO 
ANOTHER. — In  considering  this  question  we  must  bear  in  mind 
that  the  disease  can  be  communicated  only  by  the  bacilli  of 
glanders,  and  that,  as  far  as  we  know,  these  organisms  leave  the 
body  of  an  infected  animal  only  in  diseased  discharges  such  as 
those  from  the  lungs  and  from  farcy  buds.  Experience  amply 
proves  that  horses  which  are  thus  clinically  affected  are  a  much 
more  dangerous  source  of  contagion,  than  those  which  suffer  from 
the  disease,  but  which  have  no  outward  symptoms.  As  it  is  im- 
possible to  say  with  certainty  that  any  particular  infected  horse 
does  not  at  times  discharge  the  microbes  of  glanders  from  its 
nostrils  or  other  passages,  we  must  regard  all  horses  which  react 
to  mallein  (v-  614),  as  probable  centres  of  infection  that  ought 
not  to  be  allowed  in  the  vicinity  of  healthy  animals. 

32* 
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CURABILITY  AND  TREATMENT  OF  GLANDERS.— Mallein 
has  probably  a  curative  effect  in  cases  of  glanders  (p.  619).  It 
is  also  possible  that  spontaneous  recoveries  may  take  place,  espe- 
cially when  the  animal's  constitution  is  fortified  by  good  feeding, 
and  careful  nursing.  Mr.  Hunting  ("Vet.  Record"),  referring  to 
pre-mallein  days,  remarks :  "  Cases  were  not  unfrequent  in  which 
horses  exhibited  well-marked  clinical  signs  of  glanders  (usually 
farcy  sores,  but  sometimes  nasal  ulceration  and  frequently  en- 
larged submaxillary  glands),  but  after  rest  and  treatment,  so  far 
recovered  as  to  return  to  work  free  from  all  suspicious  symptoms, 
and  to  live  until  accident  or  other  disease  put  an  end  to  their 
existence."  Although  the  treatment  of  horses  which  have  outward 
symptoms  of  glanders,  is  illegal  in  this  country;  there  are  no  re- 
strictions as  to  the  treatment  of  those  which  simply  react  to 
mallein.  If  such  an  animal  was  worth  the  trouble  and  slight  risk, 
it  would  be  wise  to  continue  the  injections  of  mallein,  say,  at  in- 
tervals of  three  weeks,  and  with  comparatively  large  doses  of  this 
drug  (p.  615).  Mr.  Hunting  states  that  "nearly  50  per  cent,  of 
the  reacting  horses  submitted  to  repeated  mallein  injections  re- 
covered." 

DISTINGUISHING  GLANDERS  FROM  OTHER  DISEASES.- 
The  following  are  the  chief  means  for  arriving  at  this  end  : — 

1.  Mallein  (p.  614  et  seq.),  is  our  sheet  anchor  for  preventing 
us  from  falling  into  mistakes  concerning  the  presence  or  absence 
of  glanders  in  a  suspected  animal. 

2.  Symptoms.  The  chief  outward  symptoms  of  glanders  are: 
discharge  from  the  nose;  ulceration,  on  one  or  both  sides, 
of  the  mucous  membrane  which  lines  the  nostrils;  and  a  tumour 
which  is  generally  adherent  to  the  bone,  on  one  or  both  sides  of 
the  space  between  the  angles  of  the  lower  jaw.  The  discharge 
from  the  nose  in  cases  of  glanders,  differs  from  that  of  cold  in  the 
head  (p.  369),  influenza  (p.  461)  and  nasal  gleet  (p.  373),  as  my 
readers  may  see  on  referring  to  the  respective  descriptions  of  the 
symptoms  of  these  diseases.  Ulceration  of  the  nostrils  is  not  a 
frequent  symptom.  In  influenza  there  may  be  a  swelling,  more 
or  less  resembling  that  of  glanders,  of  the  glands  between  the 
angles  of  the  lower  jaw. 

A  persistently  high  and  varying  temperature,  ranging,  say,  from 
101  ^^  F.  to  103®  F.  and  continuing  thus  for  several  weeks,  tends 
to  corroborate  evidence  of  the  existence  of  glanders. 

Horses  which  come  from  a  glandered  stud  should  be  viewed  with 
great  suspicion,  especially  if  they  evince  a  tendency  to  shiver  or 
have  rough  staring  coats.  Here,  the  clinical  thermometer  (p.  681) 
will  be  of  great  use  in  arriving  at  a  correct  conclusion. 
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The  outward  symptoms  of  ulcerative  lymphangitis  (p.  505)  and 
epizootic  lymphangitis  (p.  503)  are  practically  identical  with  those 
of  farcy,  and  an  exact  distinction  can  be  made  only  by  means  of 
inallein  or  a  high-power  microscope.  The  fact  that  farcy  has  no 
characteristic  symptoms  throws  doubt  on  many  of  the  supposed 
cases  of  farcy  which  are  said  to  have  recovered.  The  symptoms  of 
ordinary  lymphangitis  (p.  506)  would  not  be  mistaken^  for  those 
of  farcy  by  a  c6mpetent  veterinary  surgeon.  Petechial  fever  (pur- 
pura, p.  517)  "  is  distinguished  from  acute  glanders  chiefly  by  the 
slight  amount  of  fever  that  is  present,  and  by  the  fact  that  the 
extensive  swellings  of  the  skin  are  never  nodular"  (Friedberger 
and  Frdkner), 

3.  Inoculation  by  the  discharge  from  the  nose  or  from  a 
supposed  farcy  abscess  of  the  suspected  animal  would  as  a  rule 
decide  the  question  fairly  well,  within  three  weeks  or  a  month. 
As  glanders  in  donkeys  is  generally  of  a  well-marked  and  virulent 
type,  these  animals  are  fit  subjects  for  such  an  experiment,  which 
should  not  be  made,  unless  the  stake  at  issue  was  of  sufficient  im- 
portance to  justify  the  cruelty,  and  unless  the  law  respecting  vivi- 
section was  not  violated. 

4.  Hastening  the  development  of  the  supposed  disease  by  giving 
the  animal  15  grains  of  bichromate  of  potash  for  two  or  three  days 
in  its  food ;  or  a  full  dose  of  aloes,  which  should  be  administered 
by  a  stick  or  balling  pistol,  so  as  to  avoid  accidental  inoculation. 

5.  The  Microscope,  This  method  can  be  employed  only  by  those 
who  have  studied  bacteriology. 

I  do  not  think  that  the  appearance  of  tubercles  in  the  lungs 
of  a  horse  (pp.  493  and  496)  is  sufficiently  distinctive  in  cases  of 
glanders,  to  warrant  us  in  accepting  it  as  proof  of  the  existence, 
unless  we  found  the  bacilli  of  glanders  in  these  nodules. 

PREVENTION. — ^This  is  a  question  which  particularly  concerns 
the  owners  of  large  studs  of  omnibus,  tramway,  cab,  and  city  cart 
horses ;  for  these  animals  are  more  exposed  to  the  contagion  than 
horses  of  a  better  class,  and  are  largely  recruited  from  infected 
areas.  Commercial  horses  in  cities  are  specially  exposed  to  this 
infection,  and  it  is  no  uncommon  thing  for  a  servant  in  charge  of 
one  of  these  animals  to  give  his  master's  nose-bag  and  its  con- 
tents to  a  friend  and  proprietor  of  a  glandered  horse,  for  a  "  drink  " 
or  its  equivalent  in  money.  Owners  in  question  should  not  buy 
foreign  horses  or  those  coming  from  such  infected  centres  as  London 
and  Glasgow,  without  having  the  suspicion  of  glanders  removed 
from  them,  by  having  them  tested  with  mallein. 

When  taking  a  horse  by  train,  it  is  advisable  to  keep  a  muzzle 
or  nose-bag  on  him,  because  it  is  probable  that  glanders  has  not 
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unfrequently  been  communicated  by  the  mangers  of  railway  boxes 
which  had  previously  carried  a  glandered  animal. 

Respecting  the  spread  of  glanders  by  public  water  troughs,  Mr. 
Hunting  writes  as  follows: — ^''It  is  quite  possible  that  some  cases 
of  glanders  have  arisen  as  the  direct  effect  of  drinking  at  a 
public  trough,  but  they  are  very  few  and  far  between.  I  have 
an  intimate  knowledge  of  the  stables  of  three  contractors  who 
have  had,  during  the  last  twenty  years,  four  outbreaks  of  glanders 
in  their  studs.  Each  outbreak  was  clearly  and  directly  traceable 
to  the  purchase  of  a  horse  from  an  infected  stud,  and  was  stamped 
out  at  once  without  spreading.  Save  these  outbreaks,  no  glanders 
has  troubled  them,  and  yet  their  horses  travel  all  over  London, 
and  drink  at  any  water  trough  they  can  reach.  I  feel  convinced 
that  infection  from  water  troughs  is  very  rare,  because  in  90  per 
cent,  of  all  outbreaks  which  I  have  personally  investigated,  other 
methods  of  infection  were  traceable.  Even  if  5  per  cent,  of  all 
outbreaks  in  London  were  traceable  to  the  water  troughs,  the 
gravity  of  the  harm  would  be  no  argument  in  favour  of  closing 
the  troughs,  especially  in  summer.  The  harm  resulting  to 
horses  from  being  denied  water  all  day,  would  cause  a  mortality 
greater  than  is  caused  by  all  the  glanders  in  the  metropolis." 

When  engaging  new  premises,  especially  in  large  cities,  it  is  ad- 
visable to  be  sure  that  they  are  free  from  the  contagion  of  this 
disease. 

EiRADlCATION  OF  GLANDERS.— The  teaching  of  McFadyean, 
Nocard,  Hunting,  and  other  authorities  show  that  <iovernment 
should  adopt  the  following  rules,  the  first  of  which  is  the  only 
one  in  force  :  — 

1.  To  slaughter  all  horses  which  have  outward  symptoms  of 
glanders  (p.  500),  and  to  thoroughly  disinfect  the  stable  or  enclo- 
sure occupied  by  such  animal  or  animals. 

2.  To  test  with  mallein  all  inrcontact  horses,  namely,  those  which 
are  in  the  same  stable,  field  or  other  place  as  a  glandered  horse. 

3.  To  quarantine  all  reacting  horses,  and  to  submit  them  to  fur- 
ther mallein  tests,  with  intervals  of  time  which  should  not  be  less 
than  three  weeks.  A  clean  bill  of  health  should  not  be  given  to 
any  tested  horse,  until  it  has  ceased  to  react,  preferably  on  two 
consecutive  occasions.  Although  it  would  be  the  safer  plan  to  keep 
the  reacting  horses  entirely  isolated,  the  small  risk  of  allowing 
them  to  go  out  and  work  might  be  disregarded,  on  condition  that 
they  were  not  to  enter  any  stable  except  their  own. 

The  following  additional  rules  would  greatly  help  the  good  work 
in  question : — 

4.  Compulsory  notification  by  veterinary  surgeons  of  all  cases 
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of  glanders  and  of  all  reacting  cases  seen  bj  thenoi  in  their  respec- 
tive practices. 

5.  To  prohibit  the  use  of  mallein,  except  by  veterinary  surgeons 
and  medical  men.  If  these  two  rules  were  made  law,  they  would 
greatly  help  to  check  the  spread  of  glanders,  by  preventing  to  a 
considerable  extent  the  sale  of  reacting  horses,  wldch  in  all  cases 
are  a  source  of  danger.  Professor  MoFadyean  (''  Journal  of  Com- 
parative Pathology,"  Dec,  1897)  wisely  remarks :  "  Glanders  at 
the  present  time  is  mainly  spread  from  stable  to  stable  not  by  the 
traffic  in  clinically  glandefed  horses,  but  by  the  sale  and  purchase 
of  horses  that  have  the  disease  in  an  occult  form,  and  no  plan  which 
faib  to  take  note  of  this  fact  is  deserving  of  serious  consideration." 

Epizootic  Lymphangitis 

{^Neapolitan  or  Benign  FarcyX 

NATURE. — ^This  disease,  which  was  first  described  by  Rivolta  in 
1873,  is  a  specific  and  contagious  form  of  lymphangitis,  and 
appears  to  be  confined  to  horses,  donkeys  and  mules.  It  is  well 
known  in  Italy,  Algeria,  France,  Egypt,  Gkiadaloupe,  and  other 
temperate  and  torrid  lands ;  but  it  cannot  exist  in  cold  countries. 
Dr.  Lingard  recognised  it  in  1899  among  horses  at  the  Indian  Re- 
mount Depots  of  Kamal  and  Hapur,  where  it  had  been  mistaken 
for  farcy,  with  the  result  that  many  remounts  were  needlessly  de- 
stroyed, although  tests  with  mallein  (p.  614)  gave  negative  results. 
In  this  case,  it  had  been  imported  by  mules  from  Italy. 

CAUSE. — ^This  disease  is  due  to  a  microbe,  the  cryptococcus  far- 
ciminosus  of  Rivolta,  which  is  about  one  six-thousandth  of  an  inch 
in  diameter.  When  pus  from  a  freshly-opened  abscess  is  micro- 
Bcopically  examined  with  a  power  of  400  or  600,  these  organisms 
appear  as  "rounded  bodies  with  somewhat  pointed  ends,  or  one 
end  pointed  and  the  other  rounded,  highly  refractile  and  presenting 
a  double  contour.  At  first  sight  one  is  immediately  reminded  of 
the  likeness  of  this  organism  to  the  coccidium  oviforme  so  fre- 
quently observed  in  the  liver  of  the  rabbit,  or  of  a  yeast  cell,  sac- 
chromyces"  (Lingard), 

SYMPTOMS,  COURSE,  PERIOD  OF  INCUBATION  AND  MOR- 
TALITY.— ^The  symptoms  of  this  disease  are  extremely  like  those 
of  farcy,  from  which,  however,  it  can  be  clearly  distinguished  by 
the  microscopical'  examination  of  the  organisms,  and  by  the  fact 
that  mallein  produces  no  reaction  in  horses  which  are  suffering 
from  it. 

"  This  disease  developes  from  wounds,  after  a  period  of  incuba- 
tion of  about  three  months.     Multiple  abscesses  accompanied  by 
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lymphangitis  appear  round  the  affected  part  in  and  iniimediately 
under  the  skin.  These  abscesses  form  nodular  new-growths  which  are 
seen  later  on  in  the  lymph  glands,  connective  tisue  of  the  muscles, 
bones,  and  even  in  the  conjunctiva,  and  which  undergo  a  slow 
process  of  suppuration.  In  the  skin  they  subsequently  change 
into  fungoid  ulcers.  The  mortality  amounts  to  about  10  per  cent. 
With  energetic  treatment,  a  cure  takes  place  in  from  one  to  seven 
months"  (Friedberger  and  Frohner).  A  well-marked  feature  of 
this  disease  is  the  presence  of  prominent  and  hard  lymphatic  vessels. 

Dr.  Lingard  gives  the  following  iaiteresEting  account  of  symptoms 
which  he  observed  in  cases  of  this  disease  : — 

''  The  patient  (a  mule)  presented  a  chain  of  abscesses  connected 
by  corded  lymphatics  starting  from  the  shoulder  and  running  up 
the  neck  following  the  course  of  the  jugular  vein.  This  animal 
was  destroyed.  Local  lesions  only,  all  internal  organs  presented  a 
perfectly  healthy  appearance. 

"Mule.  Fluctuating  swellings  were  observed  running  up  the 
inside  of  the  arm.  Destroyed.  Local  lesions,  internal  organs 
healthy. 

**  Mule.  This  animal  presented  several  small  fluctuating  tumoure 
on  the  right  side  of  the  chest,  over  the  ribs,  and  a  thick  corded 
lymphatic  proceeded  from  the  root  of  the  neck  and  ran  down 
between  the  fore  legs,  from  before  backwards  along  the  under 
surface  of  the  abdominal  wajl.  Destroyed.  Local  lesions,  internal 
organs  presented  a  perfectly  healthy  appearance." 

He  found  four  horses  and  nine  mules  ''  presenting  small  tumours 
and  open  wounds  on  different  parts  of  the  body,  associated  in  some 
instances  with  swellings  varying  in  size  from  a  small  walnut  to 
that  of  a  hen's  egg,  from  which  corded  and  beaded  lymphatic 
vessels  issued.  Whilst  in  others,  tumours  were  observed  which 
on  manipulation  were  found  hard  and  fluctuating  according  to  the 
stage  which  they  had  attained.  In  the  majority  of  cases  the 
lymphangitis  had  made  its  appearance  on  a  level  of  a  pre-existing 
wound  of  little  importance,  abrasion  of  the  skin,  or  harness  gall, 
etc.,  which  had  healed  for  some  time,  may  be  for  months,  and  had 
broken  out  afresh  on  the  original  site,  or  pustules  appear  in  close 
proximity  to  the  cicatrix.  In  more  advanced  cases,  considerable 
areas  of  the  skin  covering  the  ribs,  front  of  the  chest,  side  of  the 
head  or  limbs  were  involved,  and  one  animal  presented  a  fair-sized 
ulcor  (as  large  as  a  sixpenny  piece)  on  the  nose." 

Cadiot  and  Kies  remark  that  tubercles  are  n6ver  found  in  the 
lungs  of  animals  affected  only  by  this  disease. 

TREATMENT. — ^With  reference  to  the  occurrence  of  this  disease 
in  India>  Dr.  Lingard  states  in  his  "  Annual  Report"  for  1900-1901, 
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*'  that  experiments  conducted  at  Muktesar  have  riiown  that  a  cure 
can  be  affected  hy  removing  animals  to  a  high  level,  7,500  feet 
elevation,  a  result  which  agrees  with  the  fact  that  the  disease  in 
Europe  disappears  above  a  given  line  of  latitude.  As  the  develop- 
ment of  the  disease  occupies  several  months,  this  measure  can 
eaflily  and  usefully  be  adopted  in  the  ccuie  of  valuable  remount 
animals.'' 

The  surgical  treatment  of  epizootic  lymphangitis  consists  of 
opening  the  abscesses,  cleaning  and  scraping  them  out,  and  freely 
using  strong  antiseptics  (p.   67)  and  the  firing  iron. 

UlceratiYe  Lymphan^tis. 

NATURE  AND  CAUSE.— In  the  "  Annales  de  llnstitut  Pasteur" 
for  November,  1896,  Nocard  describes  a  form  of  lymphangitis,  the 
symptoms  of  which  are  similar  to  those  of  farcy ;  although  patients 
affected  only  by  it  give  no  reaction  to  mallein.  In  these  two 
respects  it  resembles  Rivolta's  epizootic  lymphangitis  (p.  503), 
from  which,  and  also  from  farcy  (glanders)  it  can  be  distinguished 
by  a  microscopical  examination  of  its  disease-producing  or- 
ganisms. These  microbes,  which  are  found  in  large  numbers  in 
the  pus  issuing  from  a  recently-opened  abscess  of  this  disease,  are 
short  thick  rods  which  have  rounded  ends  and  which  are  generally 
placed  parallel  to  each  other,  although  sometimes  they  may  be  ar- 
ranged in  lines.  They  differ  from  the  rods  (bacilli)  of  glanders  by 
the  fact  that  they  stain  by  Gram's  method,  which  is  a  means  of 
differentiation  that  can  be  employed  only  by  persons  who  are  con- 
versant with  bacteriology.  The  special  organism  of  epizootic 
lymphangitis  is  more  or  less  oval  in  form  (p.  503). 

SYMPTOMS. — ^The  disease  usually  breaks  out  in  one  of  the  legs ; 
the  hind  being  more  commonly  affected  than  the  fore.  The  lym- 
phatic vessels  of  the  suffering  limb  swell  and  form  abscesses  which 
on  bursting  give  rise  to  deep,  unhealthy-looking  ulcers  on  the 
inside  and  sometimes  on  the  outside  of  the  leg,  which  may  become 
swollen  and  the  animal  may  not  be  able  to  put  weight  on  it,  or  even 
allow  it  to  rest  on  the  ground.  In  such  cases,  pressure  on  the  limb 
will  cause  the  patient  great  pain.  Abscesses  and  consequently 
ulcers  may  form  on  the  lower  part  of  the  body.  Sometimes  the 
abscesses  and  the  corded  condition  of  the  lymphatics  disappear 
and  the  ulcers  heal  up  in  the  summer,  only  to  come  on  again  during 
the  next  cold  weather.  Recovery  may  take  place  spontaneously, 
or  the  attack  may  continue  for  several  years.  Nocard  lays  great 
stress  on  the  fact  that  in  all  the  cases  which  he  has  seen,  the 
Imyphatic  glands  of  the  groin  of  an  affected  limb  never  became 
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hard  or  had  abscesses,  although  occasionally  they  might  become 
somewhat  enlarged. 

Fig.  146  shows  the  near  hind  leg  of  a  horse  in  South  Africa 
which  was  suffering  from  this  disease.  The  inside  of  the  leg  was 
ulcerated  in  a  manner  similar  to  the  outside  of  the  limb. 

Postr^mortem  examination  often  shows  that  suppuration  has  ex- 
tended to  the  kidneys,  but  never  to  the  liver,  spleen  or  lungs. 

TRANSMISSION  OF  THE  DISEASE.— Ulcerative  lymphangitia 
is  probably  communicated  by  contagion  only  from  one  animal  to 
another.  Nocard  considers  tliat  it  is  not  very  readily  transmitted, 
and  that  consequently  it  is  not  a  particularly  dangerous  disease. 

TREATMENT. — ^Antiseptic  treatment  applied  to  the  ulcers  or  to 
the  interior  of  the  abscesses  after  Uiey  have  been  opened,  is  often 
foUowed  by  rapid  healing,  which  produces  only  a  temporary  good 
result,  for  the  disease  may  re-appear  at  any  time  in  other  places. 

Weed  {Lymphangitis) 

is  a  condition  of  the  system  characterised  by  inflammation  of  the 
lymphatic  glands  of  one,  or  more,  of  the  limbs. 

The  usual  CAUSES  are  over-feeding  on  nutritious  food;  a 
change  of  food — especially  one  of  "green  meat" — given  in  a 
large  quantity;  and  neglect  of  regular  exercisa  Errors  of  food 
and  want  of  exercise  are,  generally,  combined  in  the  production 
of  this  disease.  Wounds  of  the  feet  sometimes  give  rise  to  a 
form  of  this  complaint. 

NATURE  OF  THE  DISEASE.— Besides  the  arterie«,  capillaries  and  veins, 
which  are  essentially  conoerned  in  the  conveyance  of  blood,  there  is  another 
system  of  vessels  called  the  lymphatics,  the  function  of  which  is  to  take  up 
nutritive  material  from  the  intestinal  canal,  and,  also,  to  remove  waste 
products  from  the  tissues.  The  lymphatics  somewhat  resemble  the  veins; 
as  they  are,  at  first,  very  minute,  and,  then,  gradually  enlarge.  In  health, 
the  superficial  lymphatic  vessels  are  not  outwardly  apparent  to  the  eye ;  but, 
when  irritated,  they  become  swollen  and  painful.  In  the  hind  leg,  which  is 
the  usual  seat  of  this  disease,  they  follow  the  course  of  the  great  saphena  vein 
which  runs  up  tho  iD.side  of  the  hock  and  thigh.  Exercise  quickens  the  circu- 
lation of  the  fluid  (lymph)  which  flows  through  the  lymphatics;  but  want 
of  work  naturally  tends  to  retard  it.  When  lymph  stagnates — if  I  may 
use  the  term — in  the  lymphatics,  especially,  if  the  horse,  for  some  time 
previously,  has  been  fed  on  highly  nutritious  food,  it  is  apt  to  cause  irritation  in 
the  glands  through  which  is  passes.  It  is  not  improbable  that,  owing  to  its 
retention  in  these  vessels,  the  l^ph  undergoes  some  unhealthy  change. 
When  an  animal  has  been  fed  on  highly  nitrogenous  food,  the  waste  products 
of  the  tissues  will  be  much  more  unstable  in  th^r  composition  than  they  would 
be  were  the  percentage  of  nitrogen  less.  Again,  we  are  aware  tihat  the  drcn- 
lation  of  both  blood  and  lymph  in  the  limbs  of  the  horse — especially  in  the  hind 
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extremities — is  pecaliaxl^  dependent  on  exercise.  Hence,  the  probable  reason 
for  lymphangitis  appearing  in  the  extremities ;  for  its  selecting  the  hind  limbs 
in  preference  to  the  fore  ones ;  and  for  its  being  induced  by  idleness  and  high 
feeding.  Why  it  should  occasionally  occur,  as  it  is  said  to  do,  while  an 
animal  i^s  in  a  starving  condition,  though  doing  no  work  at  the  time,  is  some- 
what difficult  of  explanation.  .  Perhaps  the  lymph,  when  no  food  has  been 
given  for  some  time,  becomes  abnormally  rich  in  nitrogen.  I  can  ofifer  no 
explanation  as  to  the  preference  exhibited  by  this  disease,  according  to. good 
authorities,  for  the  near  hind  leg,  rather  than  for  the  off  one. 


Fig.  146.—  Ulcerative  lymphangitis. 

Owing  to  the  existing  inflammation,  a  large  quantity  of  fluid  escapes  from 
the  vessels  into  the  adjoining  tissues,  and  gives  rise  to  the  swelling.  This 
fluid  has  a  strong  tendency  to  become  consolidated  unless  it  is  promptly 
removed  by  the  lymphatics  and  smaller  veins,  whose  power  of  doing  so  is 
held  in  abeyance  as  long  as  they  remain  inflamed.  Hence,  the  advisability  of 
reducing  the  inflammation  as  quickly  as  possible,  and  of  endeavouring  to 
prevent  its  recurrence. 

The  fact  that  two  other  kinds  of  lymphangitis  (pp.  503  and  505) 
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are  caused  by  specific  micro-organigms,  suggests  the  probability  of 
this  form  of  lymphangitis  being  also  infective. 
This  disease  is  generally  confined  to  cart-horses. 

SYMPTOMS. — The  inflammation  is  usually  limited  to  one  hind 
leg,  the  near  one,  as  a  rule ;  although,  in  rare  cases,  both  may  be- 
come affected.  Or  it  may  appear  in  a  fore  leg,  uBually  the  off 
fore,  according  to  Williams.  The  exceptional  cases  in  which  the 
disease  occurs  in  front,  are  much  milder  than  when  in  the  hind  ex- 
tremities. There  is  great  lameness.  The  attack  is  preceded  by  a 
shivering  fit  or  oold  stage ;  hence,  the  common  designation  "  shake." 
The  severity  of  the  rigor  is  always  proportionate  to  the  duration  of 
the  attack.  This  stage,  as  in  ague,  is  followed  by  a  hot  period,  with 
high  fever,  frequent,  hard  and  full  pulse,  and  great  pain  of  the 
affected  part.  The  horse  ''  blows,"  that  is,  he  breathes  as  he  would 
do  after  violent  exercise.  The  glands,  at  the  groin,  or  at  the  elbow, 
as  may  occur  in  exceptional  c€ises,  swell.  The  swelling  extends 
downwards,  aa  f ar  aa  the  foot;  but  in  farcy  it  extends  upwards. 
There  may  be  dropsical  swellings  about  the  sheath  and  under  the 
belly.  The  hot  stage  is  terminated  by  sweats  breaking  out  over  the 
body.  When  the  swelling  subsides,  the  inflamed  lymphatic  vessels 
of  the  leg  appear  dearly  defined  like  enlarged  veins;  hence,  the 
term  "  weed,"  from  their  supposed  resemblance  to  a  vegetable 
growth.  As  the  complaint,  when  it  occurs,  appears  generally  after 
a  short  period  of  idleness ;  it  has  in  some  places  received  the  name 
of  "  Monday  morning  disease."  As  a  rule,  lymphangitis  takes  from 
one  to  two  days  to  become  developed ;  the  severity  of  the  symptoms 
remains  unchanged  for  a  like  period ;  and  then  it  slowly  and  gradu- 
ally decreases,  although  the  affected  limb  will,  especially  after  two 
or  three  attacks,  rarely  recover  its  original  size. 

This  disease  has  a  marked  tendency  to  recur. 

After  repeated  attacks,  the  limb  becomes  permanently  enlarged 
— an  incurable  condition  termed  "  elephantiasis." 

TREATMENT. — ^At  the  first  appearance  of  the  disease,  give  as  a 
purgative,  a  subcutaneous  injection  of  eserine  and  pilocarpine  (p. 
609),  or  a  full  dose  of  aloes,  in  ball  or  drench ;  and  keep  the  animal 
on  a  short  supply  of  food,  allowing  him  only  a  little  laxative  diet, 
»uch  as  green  grass,  roots,  and  bran  mashes.  Bathing  the  part  with 
warm  water  and  applying  warm  fomentations  are  indicated  by  the 
fact  that,  as  the  swelling  increases,  the  pain  and  lameness  diminish. 
During  the  intervals  in  which  the  leg  is  not  fomented,  keep  it 
smeared  over  with  extract  of  belladonna,  made  up  with  gum  or  a 
little  glycerine,  to  render  it  adhesive.  While  the  cold  stage  lasts, 
have  the  animal  warmly  clothed.     Give,  after  the  first  day  or  two, 


TUBERCULOSIS.  509 

an  ounce  of  nitre  in  >the  food  or  water,  daily,  for  a  week.  If  the 
sheath  be  swollen,  the  penis  should  be  withdrawn,  the  sheath  well 
washed  out  with  soap  and  warm  water,  and  afterwards  lubricated 
with  sweet  oil  or  vaseline.  The  back  of  the  hand  should  be 
oiled,  before  the  hand  is  introduced  into  the  sheath.  If  these 
measures  do  not  reduce  the  swelling,  the  sheath  should  be  punc- 
tured; for  a  distended  condition  of  that  part  may  prevent  free 
urination.  The  affected  leg  should  be  neither  blistered  nor  fired; 
though  we  may  endeavour  to  reduce  its  size  by  hand  rubbing;  by 
the  pressure  afforded  by  an  elastic  or  flannel  bandage ;  or  by  the  ap- 
plication, from  time  to  time,  of  the  ointment  or  tincture  of  iodine. 
The  h(X'se  should  on  no  account  be  worked,  or  even  taken  out  of  his 
stall,  until  aU  inflammatory  symptoms  have  subsided.  After  an 
attack,  great  care  should  be  observed  as  to  his  feeding  and  exer- 
cise; for  the  disease  has  a  strong  tendency  to  recur,  and,  by  doing 
so,  to  cause  a  permanent  thiokening  of  the  limb. 

If  abscesses  form,  they  should  be  freely  opened  with  the  knife. 

Colonel  Fred  Smith  advises  that  during  the  inflammatory  stage, 
no  time  should  be  lost  in  freely  scarifying  the  affected  limb,  and  then 
bandaging  it,  so  as  to  favour  the  escape  of  the  fluid  portion  of  the 
blood,  whioh  is  the  cause  of  the  swelling  and  of  the  subsequent  en- 
largement of  the  leg. 

Bleeding  (from  the  jugular  vein)  in  this  disease,  should  on  no  ac- 
count be  resorted  to;  for,  if  practised,  it  will  increase,  to  a  high 
degree,  the  tendency  of  the  affected  limb  to  become  chronically  en- 
larged ;  although  it  may  apparently,  for  the  time,  be  of  benefit  in 
alleviating  the  acute  symptoms. 

The  subsequent  feeding  and  exercise  of  the  patient  should  be  care- 
fully regulated. 

It  is  quite  useless  to  attempt  to  treat  an  old  case  of  swelled  leg 
which  has  been  induced  by  attacks  of  this  disease. 

On  account  of  its  recurrent  nature,  a  horse  which  has  been  known 
to  have  had  this  disease,  should  not  be  passed  sound. 

Tuberoulosis 

is  an  infective  disease  due  to  the  presence,  in  the  system,  of  a 
specific  disease  germ  (the  bcudllus  tuberculosis),  which  gives  rise 
to  tumours  of  various  sizes  in  the  internal  organs.  Owing  to  the 
fact  of  these  tumours  entering  into  and  destroying  the  tissues  in 
which  they  are  located,  the  affected  animal,  wastes  away  and  dies. 
In  advanced  cases,  there  is  generally  very  prof\ise  urination. 
It  appears  to  be  in  the  horse,  as  in  man,  a  very  fatal  disease,  for 
which  there  is  no  cure.  In  human  beings  it  is  known  as  consump- 
tion.    It  is  a  comparatively  rare  disease  in  horses. 
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In  the  large  majority  of  cases  of  tuberculosis  in  the  horse,  the  in- 
fection appears  to  have  been  brought  in  cows'  milk,  witti  which 
the  affected  animals  have  been  fed.  Hence,  as  a  great  rule,  this 
disease  attacks  only  young  horses.  Tuberculosis  is  very  common 
among  horned  cattle.  If  horses,  and  especially  young  ones,  be 
fed  either  wholly  or  in  part  on  cows'  milk,  the  precaution  of 
heating  it  to  at  least  175°  F.  should  be  observed,  ao  as  to 
destroy  any  bacilli  of  tuberculosis  which  may  be  in  it.  This 
pasteurization  of  milk  can  best  be  effected  by  a  special  apparatus 
which  costs  from  £20  to  £30. 

Except  when  artificially  cultivated,  the  tubercle  microbe  does  not  multiply 
outside  the  animal  body ;  and  although  it  will  live  for  some  time  (say,  up  to 
a  year  under  very  favourable  conditions)  apart  from  its  "  host,"  it  is  essentially 
an  animal  resident.  In  the  horre,  these  germs  gain  entrance  into  the  system 
generally  with  the  food  or  drink,  and  make  the  alimentary  canal  their  first 
point  of  attack.  They  are  then  carried  in  the  blood- stream  to  various  internal 
organs — such  as  the  lungs,  liver,  spleen  and  brain — where  the  inflammation 
to  which  their  presence  gives  rise,  causes  the  formation  of  tubercles,  which 
present  two  different  appearances,  though  of  the  same  nature,  namely,  small 
nodules  (miliary  tubercles)  and  diffuse  tumours.  Although  they  generally 
keep  between  the  limit  of  size  of  a  pin's  head  to  that  of  a  greengage ;  tbev 
may  he  as  big  as  an  ostrich's  egg,  or  even  larger.  The  tissue,  with  its  small 
blood-vessels,  becomes  destroyed  at  the  seat  of  the  formation  of  a  tubercle,  so 
that  this  new  growth,  being  unprovided  with  blood,  dies,  breaks  up  into  soft 
cheese-like  material,  and  finally  is  converted  into  earthy  matter,  or  into  a 
small  fibrous  nodule.  In  this  manner,  these  microbes  gradually  destroy  the 
tissue  which  they  invade,  and  give  rise  to  general  decay,  and  special  symptoms, 
according  to  their  point  of  attack.  For  instance,  the  presence  of  tubercles  in 
the  brain  will,  as  a  rule,  be  followed  by  signs  of  mental  disturbance.  The 
tumours  which  are  found,  not  very  uncommonly,  in  the  spleen  and  brain  of 
horses,  are  in  the  large  majority  of  cases,  of  tuberculous  origin.  In  a  horse 
infected  with  tuberculosis,  there  is  increasing  weakness,  loss  of  condition, 
paleness  of  the  mucous  membranes,  and  an  excessive  flow  of  watery  urine. 
Posi-mortem  examination  shows  that  the  spleen  and  glands  of  the  mesentery 
are  considerablv  enlarged.  Without  a  microscopical  examination,  it  is  im- 
possible to  decide  the  question  whether  or  not  a  horse  has  died  from  tuber- 
culosis. McFadyean  has  demonstrated  that  the  tumours  in  the  spleen,  which 
were  formerly  ascribed  to  lymphadenoma,  are  those  of  tuberculosis. 


Dourine  (Covering  Disease^  Mai  du  Cott\ 

I  have  compiled  the  majority  of  the  following  remarks  on  this 
disease  from  Priedberpfer  and  Frohner^s  "  Pathologie/'  and  from 
Cagny  and  Gobert's  "  Dictionnaire  V6t^rinaire." 

DEFINITION. — ^Efeurine  is  a  specific  disease  which  at  first  ap- 
pears as  an  inflammation  of  the  surface  o-f  the  genital  organs,  and 
which  causes  grave  alterations  in  the  nervous  system  of  the 
attacked  animal.  Under  natural  conditions,  it  is  confined  to  the 
horse,  ass,  and  their  hybrids;  although  it  can  be  conveyed  to 
dogs  and  other  animals.     It  nms  either  a  chronic  or  acute  course, 
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the  former  being  more  common  than  the  latter.     Mares  are  more 
liable  to  acute  dourine  than  stallions. 

GEOGRAPHICAL  DISTRIBUTION.— It  was  first  observed  in 
Germany  by  Ammon  in  1796,  and  has  since  that  time  spread  to  a 
greater  or  less  extent,  through  Germany,  Austria,  Russia,  Italy, 
France,  Algiers,  Syria,  and  America.  As  far  as  I  have  been  able 
to  learn,  it  is  unknown  in  Great  Britain,  Ireland,  the  Indian 
Empire,  China,  and  Australasia.  Roll  states  that  it  is  not  met 
with  in  Belgium.  "  Dourine  appears  on  rare  occasions  in  the 
South  of  France,  and  is  frequently  met  with  in  Spain  and  Algeria " 
{fjCLgny  and  Goberi). 

MODE  OF  PROPAGATION. — It  is  a  purely  contagious  disease ; 
that  is,  it  can  be  transmitted  only  by  contact,  and  under  all  ordi- 
nary circumstances,  only  during  the  act  of  coition,  from  stallion 
to  mare,  and  vice  versd.  The  inoculation  of  fresh  blood  is  the 
most  effective  means  of  transmitting  dourine. 

NATURE  OF  THE  DISJIASE.— In  1896,  Dr.  Rouget  showed  that 
dourine  is  a  true  infective  disease  caused  by  a  trypanosoma  which 
is  closely  akin  to  the  parasite  of  surra  (p.  457). 

PERIOD  OF  INCUBATION.—"  On  account  of  the  chronic 
course  of  the  disease,  the  infective  matter  may  remain  apparently 
latent  in  the  system  of  a  horse  for  a  very  -long  time,  even  for 
more  than  a  year"  (Friedberger  and  FrohnerJ. 

DURATION  AND  CHANCES  OF  REa)VERY.— "  The  duration 
of  the  attack  may  vary  from  eight  months  to  one  or  two  years, 
and  recovery  is  rare.  In  male  and  female  donkeys,  the  disease 
runs  a  very  slow  course,  and  is  seldom  fatal "  (Cagny  and 
Gobert).  Not  unfrequently  an  apparent  recovery  is  followed  by 
a  relapse  and  death. 

CHANCES  OF  RECOVERY.— The  mortality  is  at  least  70  per 
cent. ;  and  is  greater  in  stallions  than  in  mares. 

SYMPTOMS. — ^The  symptoms  of  chronic  dourine  may  be  divided 
into  local  and  general;  and  the  attack,  into  three  periods. 

Fir$t  period. — From  eleven  to  twenty  days  after  the  stallion 
has  covered  an  infected  mare,  the  first  symptom  to  appear,  is 
swelling  of  the  penis  amd  particularly  of  the  head  of  the 
penis,  which,  on  this  account,  cannot  in  some  cases  be 
drawn  back  into  the  sheath :  a  complication  that  may  also 
happen  after  castration.      The  swelling  spreads  from  the  penis 
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to  the  Bheath  and  scrotum,  and  the  testicles  and  the  glands 
of  the  groin  become  inflamed.  There  may  be  red  spots,  vesicles, 
and  ulcers  on  the  outer  surface  of  the  penis.  The  orifice  from 
which  urine  is  discharged  (meatus  urinarivrs)  is  red,  swollen,  and 
shows  a  slimy  discharge.  During  the  progress  of  the  disease, 
these  local  changes  may  entirely  disappear.  The  patient  suffers 
from  strangury  (p.  442)  and  often  from  sexual  excitement.  His 
appetite  continues  good,  although  he  falls  away  in  condition; 
and  his  loins  become  very  sensitive  to  pressure. 

In  the  mare,  the  surface  of  the  genital  organs  is  generally 
Ewollen,  thickened,  more  or  less  studded  with  red  spots,  gelatinous 
elevations,  vesicles,  and  ulcers,  and  covered  with  a  muddy  orange- 
coloured  secretion.  As  in  the  horse,  the  local  changes  in  the  mare 
may  be  insignificant.  Usually,  the  clitoris  is  swollen  and  erect, 
and  the  mare  suffers  from  excessive  sexual  excitement,  and 
strangury.  She  discharges  urine  in  small  quantities  at  a  time, 
or  a  slimy  discoloured  secretion  (mucus).  She  keeps  whisking  her 
tail  about,  is  very  ticklish,  and  constantly  "  horses."  The  urine 
and  mucus  from  her  genital  organs  soil  the  tail  and  thighs,  and 
may  scald  the  skin  of  the  parts  upon  which  they  lodge.  The 
swelling  and  inflammation  of  the  vulva  and  vagina  may  extend 
to  the  udder  and  lower  part  of  the  belly. 

Second  period,  or  period  of  wheals. — ^Between  the  fortieth  and 
sixtieth  day,  the  patient,  especially  if  it  be  a  stallion,  generally 
gets  an  attack  of  nettle-rash,  which  takes  the  form  of  sharply- 
defined,  roTind,  flat  eminences,  which  may  be  raised  about  f  of 
an  inch  above  the  surface  of  the  skin,  and  which  may  vary  in 
size  from  that  of  a  shilling  to  that  of  the  palm  of  the  hand. 
These  eminences  may  appear  or  disappear  very  rapidly,  and 
may  change  their  position  from  time  to  time.  The  hair  over 
them  stands  on  end,  and  the  skin  which  covers  them  is  unusually 
thiok.  As  a  rule,  they  persist  for  several  weeks,  during  which 
time  they  become  moderately  hard,  and  then  slowly  disappear. 
Their  favourite  sites  are  the  croup,  neck,  shoulders,  chest,  and 
belly.  Oagny  and  Gobert  regard  these  wheals  as  characteristic  of 
dourine.  Occasionally,  no  wheals  appear,  and  flat  patches  of  skin 
on  which  the  hair  stands  on  end,  take  their  place.  Sometimes 
there  is  intense  itchiness  (pruritis)  of  the  skin,  which  is  mani- 
fested by  the  animal  rubbing  and  biting  itself,  so  that  exten- 
sive sores  on  the  skin  are  produced.  The  mucous  membrane 
of  both  stallion  and  mare  often  show  white  spots,  which  cor- 
respond to  the  positions  previously  occupied  by  ulcers  that  have 
healed.  The  Ijrmphatic  glands  are  often  swollen  all  over  the 
body.  The  animal  gets  lame  behind,  on  account  of  inflammation 
of  the  joints  and  tendons.     At  this  period,  affected  stallions  are 
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unable  to  cover,  and  affected  mares  miscarry,  if  they  are  in  foal. 
In  the  acute  form,  sudden  paralysis  sets  in  after  the  primary 
swellings,  and  death  ensues  in  a  few  days. 

Third  period. — ^In  both  stallion  and  mare,  the  general  symp- 
toms may  develop  only  after  several  weeks  or  even  months, 
and  may  defer  their  appearance  until  the  local  symptoms  have 
passed  off.  The  first  general  symptoms  are  those  of  depression 
and  weakness,  and  inability  to  control  the  movements  of  the 
limbs,  especially  those  of  the  hind  ones.  Emaciation  and 
symptoms  of  paral3rsis  become  more  and  more  pronounced  until 
the  animal  is  no  longer  able  to  get  up  off  the  ground  and  dies 
from  exhaustion,  blood  poisoning,  or  inflammation  of  the  lungs. 

POST-MORTEM  APPEARANCES.— We  find  in  various  parts, 
infiltration  of  serous  fluid  and  softening,  especially  in  the  testicles 
and  spinal  canal. 

DISTINGUISHING  DIAGNOSIS.— The  only  disease  for  which 
dourine  may  be  easily  mistaken,  is  an  inflammation  of  the  skin  and 
mucous  membranes  which  is  known  to  veterinary  surgeons  as 
vesicular  exanthema,  and  which  somewhat  closely  resembles  horse- 
pox.  The  benign  character  of  the  complaint  and  absence  of  con- 
stitutional disturbance  will  distinguish  either  vesicular  exanthema 
or  horse-pox  from  dourine. 

TREATMENT,  to  have  any  chance  of  success,  should  be  under- 
taken in  the  very  earliest  stage  of  the  disease.  We  may  fre- 
quently apply  to  the  sore  parts  some  suitable  antiseptic  lotion, 
such  as  creolin  or  carbolic  acid  (p.  67).  Lingard's  treatment  of 
surra  by  arsenic  (p.  459)  should  be  tried. 

Opinions  are  divided  as  to  the  efficacy  of  castration  as  a  means 
of  cure. 

SANITARY  MEASURES.— Owing  to  the  insidious  nature  of  the 
disease,  and  the  small  chance  of  effecting  a  cure,  it  is  advisable 
in  most  cases  to  destroy  the  animal;  although  we  might  try 
castration  in  the  case  of  a  stallion  which  was  but  slightly  affected. 
An  animal  that  has  once  manifested  the  disease  should  on  no 
account  be  again  used  for  breeding  purposes;  because,  not  un- 
frequently,  apparent  recovery  takes  place  in  animals  in  which 
the  seeds  of  the  disease  remain  dormant  for  the  time  being,  only 
to  develop  later  on  with  renewed  vigour.  The  literature  of  the 
subject  gives  us  many  instances  of  the  use  of  an  apparently 
recovered  stallion  being  the  cause  of  the  wide  dissemination  of 
dourine. 
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The  "Veterinary  Record"  of  24th  March,  Slst  March,  Uth 
April,  12tlL  May,  and  19th  May,  1900,  contains  a  transhition  of 
an  admirable  paper  on  dourine  by  Surgeon-Major  Schneider  and 
Veterinary-Surgeon  Buffard  of  the  French  Army. 

Horse-Pox  (  Variola  Equina) 

is  a  rare  disease  which  appears  to  be  identical  with  the  cow-poi 
of  cattle.  Its  effects  are  mild,  and,  in  themselves,  entirely  free 
from  danger  to  the  life  of  the  animal.  Unlike  the  small-pox  of 
man,  it  can  be  transmitted  only  by  contact.  The  watery  fluid 
contained  in  the  vesicles  of  horse-pox  acts  like  that  taken,  from 
tlie  cow,  in  guarding  persons  from  small-pox.  Cattle  sufferiug 
from  cow-pox  appear  capable  of  infecting  horses  with  horse-pox; 
and  vice  vend.  There  seems  to  be  no  difference  between  horse- 
pox  and  pustular  stomatitis  (p.  409),  except  that  the  effects  of  the 
former  are  confined  to  the  mouth  and  neighbouring  parts  of  the 
head ;  those  of  the  latter  being  more  or  less  general. 

In  variola,  under  which  general  term,  horse-pox,  cow-pox,  and 
small-pox  of  man  are  classed,  there  ia  a  definite  coiirse  of  the 
following  stages:  (1)  fever  lasting  about  two  days;  (2)  an  erup- 
tion of  pimples,  which  in  from  ten  to  fourteen  days  successivelj 
turn  into  (3)  vesioles  (pimples  containing  clear  fluid),  (4)  pustules 
(pimples  containing  pus),  and  (5)  scabs,  due  to  the  drying  up  of 
the  fluid  in  the  pimples.  The  disease  runs  its  course  in  about  a 
month  from  the  time  that  the  animal  receives  the  virus,  until  the 
scabs  fall  off.  When  the  legs  are  much  affected,  they  may  continue 
swollen  for  a  month  or  two  longer. 

The  fever  preceding  the  eruption  is  often  so  slight  that  it  does 
not  attract  attention.  The  pustules  have  the  characteristic  appear- 
ance of  variola,  in  that  they  are  depressed  in  the  centre,  and 
have  a  red  circle  round  each  of  them.  They  ares,  usually,  confined 
to  the  legs  below  the  hocks  and  knees,  but  may  also  appear  on 
the  shoulders,  back,  mouth,  nostrils,  and  other  parts.  'Wben  the 
eruption  is  on  the  legs,  it  is  generally  confluent  (nmning  together), 
and  resembles,  to  some  extent,  grease,  from  which  it  may  be  dis- 
tinguished by  the  character  of  the  vesicles  (pimples  filled  with 
serum),  and  pustules  (pimples  filled  with  pus),  and  by  the 
fact  that  the  scabs  of  the  pustules  adhere,  principally,  by  means 
of  the  hair.  The  sudden  and  transitory  nature  of  an  attack  of 
horse-pox  is  very  different  from  the  gradual  and  lasting  one  of 
grease.  The  sores  left  after  the  scabs  of  horse-pox  are  generally 
very  superficial;  they  heal  rapidly,  with  little  or  no  scar;  and 
do  not  affect  the  lymphatics:  conditions  which  distinguish  this 
disease  from  glanders  and  farcy.     The  eruption  may  cause  swel- 
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ling  of  the  legs,  and  inflammation  of  the  mucous  membrane  of 
the  mouth. 

TREATMENT  consists  in  keeping  the  animal  on  green 
and  laxative  food;  and  giving  ^  oz.  of  nitre  in  the  mash  or 
water,  every  second  day  or  so.  If  the  mouth  is  sore,  it  may  be 
washed  out,  from  time  to  time,  with  a  strong  solution  of  borax 
or  alum  in  water. 

Diabetes  Mellitus. 

In  this  disease,  an  abnormal  amount  (as  much  as  5.85  per 
cent,  in  a  case  observed  by  Werner)  of  sugar  is  found  in  the 
urine.  Friedberger  and  Frohner  state  that  3.75  per  cent,  is  an 
average  quantity  in  this  complaint.  Although  only  a  very  few 
cases  have  been  observed  in  Europe ;  Nimn  and  Blenkinsop  say  that 
it  is  not  uncommon  among  horses  in  India. 

NATUR£.~The  appearance  of  giape  sugar  in  tihe  urine  can  be  brought 
about  by,  among  other  causes,  (1)  meciianical  irritation  bv  blows  and  wounds 
on  certain  portions  of  the  brain  and  spinal  cord;  (2)  by  drugs  that,  like 
morphia  and  chloroform,  excite  the  brain ;  (3)  by  removal  of  the  pancreas ; 
and  (4)  excessive  secretion  of  grape  sugar  by  the  liver  (p.  538). 

This  presence  of  sugar  may  be  only  a  temporary  condition,  or 
may  be  continued,  in  which  case  it  will  be  the  characteristic 
symptom  of  a  disease  that  seems  to  be  almost  always  fatal  in  about 
a  couple  of  months'  time.  The  symptoms,  excluding  that  of  the 
presence  of  sugar,  closely  resemble  those  of  diabetes  insipidus. 
Ulceration  of  the  cornea  sometimes  occurs  in  the  late  stages  of 
the  disease.     Treatment  appears  to  be  of  no  avail. 

Diabetes  Insipidus  {Polyuria^  or  Profuse  Staling) 

is  a  disease  characterised  by  a  continued  and  excessive  flow  of 
watery  urine  of  low  specific  gravity,  and  by  consequent  thirst. 
The  conditions  which  give  rise  to  this  state,  appear  to  have 
little  or  no  eonnection  with  the  well-being  of  the  kidneys.  "We 
know  that  irritation  to  a  certain  portion  of  the  brain  (the 
rhomboidal  sinus  near  the  centre  of  origin  of  the  pneumo- 
gastric)  is  accompanied  by  profuse  staling,  though  we  cannot 
exactly  say  how  this  is  brought  about.  It  is  not  improbable  that 
disease  germs  which  are  contained  in  musty  forage  and  which 
appear  to  give  rise  to  polyuria  (t.c,  much  urine),  may,  after  being 
received  into  the  circulation,  manufacture  products  which  irri- 
tate the  nervous  centre  in  question.  In  other  cases,  the  fact 
of  the  blood  being  in  an  altered  condition  from  disease,  errors 
in  diet,  etc.,  may  render  it  liable  to  encourage  the  development  of 
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ferments  or  other  morbid  material,  the  presence  of  which  in  the 
blood  may  also  disturb  the  nerves  that  supply  the  vessels  of  the 
kidneys.  Or,  the  agencies  at  work,  whatever  they  may  be,  may 
effect  their  purpose  by  causing  the  watery  portion  of  the  blood 
to  escape  with  undue  rapidity  from  the  arteries  of  the  kidneys. 
The  tendency  to  dropsy  often  met  with  in  this  disease,  seems  to 
favour  the  view  that  the  fault,  at  least  in  some  instances,  lies  in 
the  state  of  the  blood. 

This  disease,  as  a  rule,  is  of  a  mild  type. 

CAUSES. — ^Improper  forage,  such  as  musty  hay  and  com; 
feeding  on  boiled  food  for  a  considerable  time  (Williams);  de- 
bility; exposure.  It  may  accompany  indigestion,  tuberculosis, 
and  other  disorders. 

SYMPTOMS.— Both  the  thirst  and  the  amount  staled  arc 
excessive;  the  urine  is  watery  and  of  low  specific  gravity;  the 
pulse  weak ;  coat,  rough ;  gums,  pale ;  breath,  sour-smelling ;  appe- 
tite, depraved,  and  often  voracious;  bowels,  costive;  dung,  usually, 
dark  in  colour  and  of  a  bad  smell;  and  the  animal  is  prone  to 
sweat  after  slight  exertion.  There  is  rapid  loss  of  condition,  and 
general   debility.     Sometimes,    there   are  dropsical   swellings. 

TREATMENT.— Give  a  mild  doee  of  aloes;  change  the  nature 
of  the  food ;  instead  of  water,  allow  the  animal  a  copious  supply  of 
linseed  tea  to  drink;  mix  in  the  food  2  oz.  of  bicarbonate  of 
soda  daily.  If  these  simple  measures  do  not  succeed,  give  daily 
in  a  ball,  soon  after  feeding,  2  drachms  of  iodine  for  six  or  seven 
days,  exercising  judgment  in  diminishing  the  iodine  as  the  thirst 
and  amount  staled  decrease,  and  mix  in  the  food  or  water,  daily) 
1  oz.  of  the  hyposulphite  of  soda.  Owing  to  the  irritating  effect 
of  iodine,  it  should  not  be  administered  when  the  stomach  is  in 
an  empty  condition.  The  animal's  drink  should  on  no  account 
be  curtailed  in  this  disease. 

Evans  advocates  the  use  of  clay  water,  which  is  made  by 
mixing  yellow  clay  with  water,  and  after  the  sediment  has  been 
deposited,  giving  the  solution  to  the  animal  to  drink,  instead  of 
plain  water.  The  bicarbonate  of  soda,  however,  seems  to  act 
equally  well,  and  is  the  cleaner  and  more  manageable  agent  of 
the  two. 

Iodine  appears  to  act,  here,  as  a  powerful  diffusible  antiseptic 
in  checking  the  development,  in  the  blood,  of  morbid  material; 
and,  also,  as  an  eliminative.  Its  almost  specific  (if  I  may  use 
the  term)  action,  in  this  disease,  was  first  discovered  by  Dick. 
Bicarbonate  of  soda  and  linseed  act  as  sedatives.     Hyposulphite 


PUEPUEA.  517 

of  soda  checks,  to  a  marked  degree,  putrefactive  changes  in  the 
blood;  and,  also,  during  constipation,  neutralizes  the  foul  gas 
given  off  by  the  residue  of  the  food  which  is  in  the  intestines. 

Uobertson  describes  a  dangerous  form  of  diabetes  insipidus,  in 
which  the  urine  is  dark  coloured,  thick,  and  of  high  specific 
gravity,  owing  to  the  presence  of  a  peculiar  form  of  albumin. 
There  is  rapid  wasting,  followed  by  paralysis  and  coma. 

Excessive  urination  after  diseases  of  the  organs  of  breathing, 
should  not  be  interfered  with ;  for  it  is  an  effort  of  nature  to  get 
rid  of  the  effete  matter  which  is  taken  up  by  the  blood,  on  the 
products  of  the  previous  inflammation  becoming  broken  up.  The 
waste  matter  with  which  the  blood  is  loaded,  irritates  the  kidneys 
and  gives  rise  to  the  profuse  staling. 

Purpura  Hcemorrhagioa  {Petechial  Fever) 

appears  to  be  a  grave  alteration  of  the  blood  due  to  the  intro- 
duction into  the  system  of  virulent  material  produced  under  bad 
sanitary  conditions,  or  generated  within  the  body  during  previous 
illness;  or  it  may  be  caused  by  constitutional  taint  or  weakness. 
As  a  rule,  it  follows  some  debilitating  disease,  such  as  strangles, 
influenza,  or  catarrh;  in  which  cases,  it  appears  during  the  stage 
of  convalescence.  It  is  not  infectious,  it  camiot  be  communicated 
by  inoculation,  and  no  characteristic  microbe  has  been  found  in 
horses  suffering  from  it.  Up  to  the  present,  nothing  is  known 
about  its  cause.  It  somewhat  resembles  the  purpura  hsemorrhagica 
of  man. 

NATUJIE  OF  THE  DISEASE.— We  may  roughly  say  that  the  blood  in 
parpura,  is  in  a  more  or  less  decomposed  state.  The  amount  of  albumin  in 
it  is  greatly  diminished ;  the  red  corpuscles  are  more  or  less  thrivelled  and 
broken  up ;  and  the  watery  constituents  i^ow  a  marked  tendency  to  separate 
themselves,  and,  consequently,  rapidly  ooze  through  the  walls  of  the  mood- 
vessels  ;  thus  prddttcing  the  characteristic  swellings.  The  infiltration  of  this 
fluid  into  the  oraiu,  in  excessive  quantity,  causes  insensibility ;  and  into  the 
lungs,  suffocation.  The  fluid  which  thus  escapes,  holds  in  solution  a  quantity 
of  the  colouring  matter  of  the  blood,  which  is  obtained  from  the  broken-up  red 
corpuscles,  and  which  causes  the  various  infiltrated  tissues  to  become  stained : 
hence,  the  name  purpura  haemorrhagica.  The  blood  itself  is  darker  than 
usual,  owing  to  changes  undergone  by  its  colouring  matter.  It  also  lo^es,  to 
a  marked  extent,  its  property  of  coagulating. 

Whether  the  blood  only  is  affected,  or  whether  the  walls  of  the  vessels  are 
also  implicated,  are  questions  which  our  present  state  of  knowledge  does  not 
enable  us  to  answer  with  certainty. 

VARIETIES  OF  PURPURA.— For  practical  purposes,  we  may 
regard  this  disease  as  appearing  under  two  forms,  namely,  severe 
find  mild. 

SYMPTOMS  OF  SEVERE  PURPURA.— The  most  noticeable 


518  GENERAL  DISEASES. 

first  symptom  is  prominent  swellings,  which  appear  suddenly,  and, 
usually,  on  the  inside  of  the  thighs,  below  the  belly,  sheath,  breast, 
and  about  the  mouth  and  nostrils.  The  swellings  are  hard,  hot 
and  painful  to  the  touch,  though  not  to  a  very  marked  degree. 
Simultaneously  with  the  swellings,  or  a  few  days  before  them, 
blood-spots  (peteohi»)  of  a  purple  or  dark  red  colour  make  their 
appearance  on  the  various  mucous  membranes;  and  on  those 
portions  of  the  skin  which  are  devoid  of  pigment.  They  usually 
vary  in  size  from  that  of  a  fleflrbite  to  that  of  a  shilling,  or  may  be 
larger ;  and  many  run  together  and  thus  form  large  blotches.  The 
amount  of  fever  and  increase  of  internal  temperature  vary  much  in 
individual  cases,  and  during  the  course  of  the  same  attack.  The 
pulse  is  very  weak,  there  is  great  debility,  and  the  bowels  are 
generally  constipated.  If,  however,  this  is  not  the  case,  the  dung 
is  covered,  more  or  less,  with  mucus  and  altered  blood.  The 
prominences  on  the  legs  soon  run  together,  causing  swellings  of 
the  limbs  which  terminate  abruptly,  as  if  tied  by  a  cord,  on  the 
thighs  and  fore-arms.  The  lips  and  nostrils  swell,  the  distension 
ending  in  the  same  sharp  manner  as  it  does  on  the  extremities. 
The  eyelids,  also,  usually  swell.  A  thin,  bloody  discharge  issues 
from  the  nostrils,  the  mucous  membrane  of  which  is  darker  than 
usual.  The  swelling  of  the  head  and  throat  often  causes  great 
distress  in  breathing;  and  cough  is  frequently  present  in  such 
cases.  There  may  be  more  or  less  severe  sore  throat,  and  in- 
flammation of  the  lungs,  which  may  become  gangrenous.  The 
horse  can  usually  swallow  fairly  well.  The  swellings  of  the  sheath, 
belly,  and  breast,  being  due  to  gravitation  of  the  exuded  fluid, 
generally  terminate  on  the  same  level  as  those  of  the  legs.  A 
dark-coloured,  irritating  fluid  oozes  out  from  the  swollen  skin, 
tends  to  scald  the  parts  over  which  it  flows,  and  dries  on  them; 
thereby  causing  troublesome  oraoks,  which  appear  chiefly  in  front 
of  the  hocks,  and  behind  the  knees  and  pasterns.  Owing  to  the 
character  of  the  blood,  and,  possibly,  also  to  the  condition  of  the 
blood-vessels  of  the  kidneys,  the  urine  is  dark,  its  specific  gravity 
is  high,  and  it  is  in  a  more  or  less  decomposed  state. 

It  sometimes  happens  that  portions  of  the  swollen  skin  lose  their 
vitality,  slough,  and  leave  sores  which  take  a  long  time  to  heal. 

Remissions  in  the  symptoms  are  well  marked  in  purpura.  The 
swellings  may  subside  and  come  on  again  in  the  same  place  or 
appear  in  some  other  part.  While  the  patient  is  apparently  doing 
well,  all  the  dangerous  symptoms  may  recur  suddenly  with  renewed 
intensity;  or  the  animal  may  die  without  warning. 

The  characteristic  swellings  and  the  blood-spota  are  the  dis- 
tinguishing symptoms  of  this  disease. 

The  horse  begins  to  become  semi-unconscious,  as  soon  as  the 
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general  swelling  commences  ta  appear,  and  he  becomes  more  and 
more  insensible  to  outward  impressions  as  the  attack  advances. 

Death  occurs  from  gravitation  of  the  watery  fluid  of  the  blood 
into  the  lungs  and  other  organs,  from  the  blood  not  being  able 
to  perform  its  functions;  from  blood-poisoning  due  to  absorption 
of  decomposing  matter  in  the  tissues;  and  from  debility. 

If  the  disease  does  not  kill  in  a  few  days,  it  will  generally  run  a 
somewhat  chronic  course,  perhaps,  up  to  feix  weeks,  during  which 
time,  relapses  not  unfrequently  occur. 

The  MORTALITY  of  the  severe  form  of  purpura  is  about  50  per 
cent. 

SYMPTOMS  OF  THE  MILD  FORM  OF  PURPURA.— Instead 
of  the  diffused  and  abruptly  terminating  swellings  met  with  in 
cases  of  the  severe  form  of  purpura,  there  are  distinct  swellings 
or  lumps,  the  elevation  of  which  may  be  so  slight  that  their 
presence  might  fail  to  be  detected,  were  it  not  for  the  fact  that 
the  hair  of  the  akin  covering  them  stands  on  end.  These  lumps 
or  patches  exude  a  fluid  resembling  that  contained  in  a  blister. 
The  blood-spots  which  are  foimd  in  the  nostrils,  are  of  a  scarlet 
instead  of  a  purple  colour.  The  discharge  from  the  nose  is  not 
dark  in  colour.  In  some  cases,  there  are  no  swellings ;  the  blood- 
spots,  however,  are  always  present  This  form  of  purpura  runs  its 
course  generally,  in  a  week  to  ten  days,  leaving  the  patient  greatly 
enfeebled  and  emaciated.  It  may  degenerate  into  the  other  and 
much  graver  form.  It  is  a  mild  affection,  except  when  com- 
plicated by  severe  sore  throat,  or  when  the  patient  was  in  a 
state  of  debility  before  the  attack. 

TREATMOBNT.— Although  the  nature  of  this  disease  is,  at 
present,  but  imperfectly  understood;  we  are  fairly  warranted  in 
taking  the  animal  from  unhealthy  surroundings,  in  trying  to  re- 
move the  exudation,  and  in  supporting  the  vital  powers.  With  these 
objects  in  view,  we  should  place  him  under  the  best  possible  sani- 
tary conditions  and  keep  up  his  strength  by  suitable  food  and  drink. 
Excellent  results  have  been  obtained  by  the  following  treatment, 
which  has  been  invented  by  Dieckerhoff :  Take  a  solution  of  iodine 
1  part,  iodide  of  potassium  5  parts,  and  water  100  parts;  and 
slowly  inject  into  the  windpipe  (p.  635)  an  ounce  of  the  solution 
twice  a  day.  In  bad  cases,  the  dose  may  be  increased  to  2  oz. ; 
and  may  be  proportionately  diminished  as  relief  is  obtained.  It 
is  said  that  two  or  three  days  of  this  treatment  (one  injection  a 
day)  will  usually  be  sufficient  to  effect  a  cure. 
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With  respect  to  old  methods  of  treatment,  I  have  found  the 
following  to  be  attended  with  good  results.     Give — 

Oil  of  turpentine J  oz. 

Linseed  oil  ...  ...  ...  ...         l|^  pint 

as  a  first  dose,  and  then  continue  giving  ^  02.  doses  of  turpentine 
in  \  pint  of  linseed  oil,  three  times  a  day,  if  the  symptoms  indicate 
the  necessity.  Give  1  oz.  chlorate  of  potash,  daily,  dissolved 
in  the  drinking  water,  of  which  there  should  be  a  plentiful  supply. 
From  the  outset,  the  strength  should  be  supported  by  gruel  with 
eggs  mixed  in  it,  and  by  ale  or  stout,  if  necessary.  If  the  bowels 
act  freely,  the  linseed  oil  may  be  discontinued,  and  the  turpen- 
tine mixed  with  gruel  and  eggs  as  a  drench.  If  constipation  be 
present,  administer  enemas  of  warm  water.  Give  green  meat 
and  any  wholesome  food  the  animal  may  like  to  eat.  Keep  him 
warmly  clothed  and  nurse  him  carefully.  If  the  breathing  becomes 
difficult,  tracheotomy  may  be  performed,  but  only  as  a  last  re- 
source; for  the  tissues,  if  wounded,  have  a  great  tendency  to 
slough  during  this  disease.  For  the  same  reason,  the  swellings 
should  not  be  punctured  unless  with  the  object  of  relieving  marked 
distress  in  breathing. 

Hcemoglobinuria  (Azoturia), 

DEFINITION. — A  condition  characterised  by  the  excretion  of 
dark-coloured  urine,  by  excitement,  and  by  violent  and  painful 
spasms  of  the  croup'  muscles,  usually  after  a  period  of  good  feeding 
and  a  few  days'  rest. 

CAUSES  AND  NATURE.— In  England,  this  disease  is  almost 
always  due  to  work  after  a  period  of  idleness  during  which  the 
patient  has  been  liberally  fed  on  com.  I  have  seen  it  principally 
among  highly-fed  cart-horses,  and  have  never  observed  it  in 
animals  which  are  regularly  worked.  Many  Continental  writers 
regard  cold  as  the  chief  cause  of  this  complaint;  although  this 
is  not  the  case  in  Great  Britain,  where  the  cold  is  much  less  severe 
during  winter.  Mr.  Holmes,  M.R.C.V.S.,  of  Bourne  ("Veterinary 
Record  "  for  29th  June,  1901),  "  knew  a  horse  which  had  been 
turned  out  on  a  piece  of  grass-land  that  was  not  worth, 
more  than  £8  an  acre,  and  it  had  become  affected.  He  was 
certain  that  it  was  not  feeding  in  this  case,  for  the  animal  had 
not  had  any  corn  for  a  long  time,  but  it  was  so  bad  that  it  could 
hardly  turn  round  in  its  box."  In  the  same  journal,  Mr.  R.  W. 
Clarke,  M.R.C.V.S.,  remarks  that  it  is  "easy  to  understand  why 
this  condition  should  be  so  common  amongst  horses  in  training 
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either  for  racing  or  hunting,  and  on  a  cold  windy  morning  it  is  not 
an  uncommon  occurrence  for  several  of  these  cases — which  are 
known  to  racing  men  as  *  setfast ' — ^to  come  under  the  notice  of 
the  veterinary  surgeon.  Fortunately  these  cases  are  not  of  the 
most  severe  nature,  and  being  promptly  attended  to  answer  in  a 
fihort  time  to  treatment.  When  this  condition  is  observed  in 
agricultural  horses — ^which  is  a  comparatively  rare  occurrence — 
it  will  generally  happen  during  the  time  that  com  is  being 
harvested  and  the  horses  are  allowed  to  eat  at  the  sheaves  of  corn 
while  the  waggons  are  being  loaded.  Besides  which  they  are 
chiefly  fed  on  tares  which  at  that  time  will  be  ripe  and  com- 
paratively rich  in  albuminoid  material.  Then  rain  falls  and  the 
harvest  operations  are  suspended ;  the  horse  stands  in  the  stable 
for  a  day  or  so,  and  an  attack  of  azoturia  may  be  the  result. 

"  By  far  the  greater  number  of  these  cases  occur  upon  the 
resumption  of  work  after  rest,  but  this  is  not  absolutely  necessary, 
and  cases  of  a  mild  or  chronic  form  are  seen  in  which  no  cessation 
of  work  has  occurred,  or  in  horses  which  are  still  at  rest,  but  when 
this  is  the  case  the  symptoms  are  more  gradual  in  their  develop- 
ment and  differ  somewhat  from  the  acute  or  severer  forms  of 
the  affection." 

Local  influences  may  have  some  connection  with  this  complaint, 
which  is  common  in  certain  places,  and  almost  unknown  in  others. 
It  has  been  remarKed  that  horses  which  have  been  fed  on  hay  or 
grass  grown  on  land  that  had  been  manured  with  an  excess  of 
nitrate  of  soda,  are  specially  liable  to  it.  Robertson  has  made 
the  same  observation  with  regard  to  horses  fed  on  large  quantities 
of  ripe  tares,  pease  and  beans.  Maize  appears  much  less  "  heating '' 
in  this  respect. 

This  disease  has  obtained  its  name  of  azotnriA  from  the  idea  (which  has  been 
proved  to  be  erroneous  by  Friedberger,  Frohner,  McFadyean,  and  Schindelka) 
that  the  urine  of  hordes  suffering  from  it  habitually  contains  an  abnormal 
amount  of  nitrogenous  matter.  As  a  rule,  the  urine  of  horses  affected  with 
it  becomes  albuminous  only  in  Uie  later  stages  of  this  complaint,  and  then 
from  inflammation  of  the  kidneys.  We  may  look  upon  this  disease  as  an 
inflammation  of  certain  muscles  of  the  hind  quarters,  due  to  irritation  caused 
by  broken-up  material  in  the  blood.  It  has  been  found  that  at  the  beginning 
of  this  disease,  and  even  before  the  manifestation  of  its  symptoms,  the  number 
of  the  red  corpuscles  of  the  blood  is  much  above  normal  (sometimes  twice  as 
many),  and  that  it  gradually  comes  down  towards  the  usual  standard  during 
the  progress  of  the  malady.  "  In  view  of  this  discovery,  it  would  appear  that 
the  disease  has  its  starting-point  during  the  period  of  unwonted  rest  and 
liberal  diet,  which  has  the  effect  of  raising  the  number  of  red  cells  in  the 
blood.  As  soon  as  the  horse  is  taken  out  to  exercise,  the  destruction  of  the 
superabundant  corpuscles  sets  in,  and  the  products  of  this  destruction  are 
accountable  for  the  remarkable  train  of  symptoms.  The  colouring  matter  of 
the  destroyed  red  cells  becomes  partly  dissolved  in  the  plasma,  is  carried  to 
the  kidneys,  and  there  excreted  with  the  urine ;  while  part  takes  the  form 
of  minute  granules,  which  become  arrested  in  the  capillaries  of  certain  muscles, 
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cut  ofF  ihe  supply  of  nutriment  to  these,  and  thus  cause  their  death  and 
des traction  "  {McFadyMn), 

If  blood  be  taken  from  an  affected  animal  and  allowed  to  stand  in  any 
convenient  vessel  for  about  twenty -four  hours,  so  as  to  permit  the  clot  and 
serum  to  separate  from  each  other,  the  serum,  which  will  oe  on  the  top,  will, 
on  account  of  the  presence  of  pigment,  be  of  a  dark  red,  instead  of  the  usual 
straw  colour. 

From  post-mortem  examinations  we  find  that  the  affected  muscles  have 
fuffered  from  inflammatory  degeneration,  in  that  they  are  pale,  swollen,  and 
granular,  and  have  more  or  less  lost  their  characteristic  structure  (transverse 
striation).  Schindelka  having  proved  that  the  blood  in  this  disease  contains 
an  abnormally  lar^e  proportion  of  pigment,  argues  that  this  excess  of  pig- 
ment must  be  derived  from  the  inflamed  musclee,  the  colouring  matter  of 
which  is  almost  identical  with  that  of  the  blood  (haemoglobin).  The  fact, 
however,  of  there  being  a  marked  and  continuous  decrease  in  the  number  of 
red  corpuscles  in  the  blood  during  the  progress  of  the  diseare  conclusively 
shows,  as  pointed  out  by  McFadyean,  that  Uie  excess  of  pigment  is  more  or 
less  derived  from  the  broken-up  red  corpuscles.  In  severe  cases,  the  urine 
is  charged  with  pitrment;  but  not  in  mild  ones.  The  term,  hfemoglobinuris, 
sigDifies  the  presence  of  bsemoglobin  in  the  urine. 

Dieckerhoff  advances  the  theorv  that  in  this  disease  there  is  an  abnormal 
amount  of  adds  (lactic  acid,  &c.}  formed  in  the  affected  muscles,  which  are 
irritated  hy  this  excess.  In  support  of  this  theory,  he  advances  the  fact  that 
the  alkalinity  of  the  blood  is  greatly  diminished  in  hemoglobinuria,  and 
consequently  has  tried  the  effect  of  large  doses  of  bicarbonate  of  soda,  with 
which  he  has  been  very  successful. 


SYMPTOMS. — The  seizure  is  sudden,  and  usually  appears  when 
the  horse  has  travelled  a  short  distance  after  having  been  in  the 
stable  for  a  few  days.  The  appearance  of  an  animal  suffering 
from  this  disease  is  characteristic;  for  without  any  visible  cause, 
he  becomes  excited  and  seems  as  if  he  had  severely  injured  his 
hind  quarters  or  loins.  He  has  a  peculiar,  goose-rumped  look 
on  account  of  the  muscles  over  the  quarters  being  violently  con- 
tracted. One  hind  limb  is  generally  advanced  in  front  of  its  fellow, 
and,  on  attempting  to  put  weight  on  it,  the  hind  quarters  occasion- 
ally drop  until  the  hooks  almost  touch  the  ground.  Sometimes  a 
fore  limb  is  affected.  The  breathing  is  hurried.  The  animal  is 
bathed  in  perspiration,  and  is  in  such  agony  that  he  will  seize  almost 
anything  with  his  teeth,  and,  not  unfrequently,  will  tear  the  affected 
side  or  a  fore-arm.  Although  the  pulse  is  hard  and  frequent ;  the 
internal  temperature,  even  in  severe  cases,  seldom  rises  to  any 
marked  extent.  The  urine  is  dark-coloured  and  is  usually  copious, 
though  the  horse  may  be  unable  to  void  it.  Owing  to  the  cessation 
of  the  worm-like  movement  of  the  bowels,  there  is,  generally,  con- 
stipation and  retention  of  urine.  Sometimes,  the  symptoms  are 
milder  than  those  here  described.  On  other  occasions,  the  animal 
soon  falls  to  the  ground,  and  continues  to  struggle  in  a  delirious, 
half-paralysed  state,  until  it  dies  in  a  few  horn's. 

This  disease  may  be  mistaken  for  cerebro-spinal  fever,  but  differs 
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from  it  (1)  by  the  nature  of  the  urine ;  (2)  and  hy  the  history  of 
the  case. 

TREATMENT. — Place  the  horse  in  a  large,  well-ventilated  box 
and  give  him  plenty  of  water  to  drink.  If  he  can  stand  in  slings, 
put  him  in  them.  As  he  is  very  restless  in  this  disease;  he 
will,  if  allowed  to  lie  down,  knock  himself  about,  and  by  doing 
so,  will  greatly  increase  the  pain  and  excitement.  Besides,  the 
fact  of  his  lying  down,  is  very  apt  to  induce  fatal  congestion  of 
the  lungs.  In  some  cases,  however,  he  will  be  quite  unable  to 
support  himself  with  his  hind  legs,  and,  consequently,  would  fall 
back  in  the  slings,  if  they  were  employed.  Theory  and  the 
results  of  experience  indicate  that  bleeding,  say,  to  the  extent 
of  three  or  four  quarts  of  blood,  will  be  advisable.  To  encourage 
the  elimination  of  broken-up  matters  from  the  blood,  we  should 
baok-rake  the  animal  (p.  638),  give  an  enema  (p.  632),  and  inject 
eserine  (p.  609),  which  can  be  repeated,  as  may  be  required. 
Eserine  has  the  immense  advantage,  in  this  disease,  of  acting  with 
remarkable  quickness.  If  eserine  is  not  available,  we  may  give  a 
ball  of  aloes,  or  a  pound  of  Epsom  salts  in  a  couple  of  quarts  of 
water,  and  as  much  water  as  the  horse  will  drink.  Foment  the 
loins  and  hind  quarters  with  warm  water,  or  apply  a  large  hot  bran 
poultice  over  the  loins.  Clothe  the  animal  so  as  to  encourage  his 
skin  to  act. 

The  urine  should  be  drawn  off  by  means  of  a  catheter  from  time 
to  time,  unless  the  horse  urinates  freely.  Or  we  may  empty  the 
bladder  by  applying  pressure  on  it  with  the  flat  of  the  hand,  after 
having  passed  the  hand  into  the  rectum. 

On  the  next  and  following  days,  give  ounce  doses  of  sweet 
spirits  of  nitre,  mixed  in  cold  water,  three  times  a  day.  If  there 
be  subsequent  constipation,  give  a  pint  and  a  half  of  linseed  oil. 

"Kas  has  treated  16  cases  of  haemoglobinuria  in  the  horse  with 
the  drug  recommended  by  Metzger  of  Furtwangen.  This  drug 
is  potassium  bromide.  In  15  cases  complete  recovery  took  place, 
most  on  the  2nd  or  3rd  day,  and  the  longest  on  the  5th 
day.  The  16th  case  had  a  relapse  and  ended  fatally.  Kas  gave 
2 J  to  2^  ounces  of  potassium  bromide  in  about  half  to  three- 
quarters  of  a  pint  of  water,  which  dose  in  very  severe  cases  was 
repeated  on  the  second  day."     ("  Veterinary  Record.") 

Rackow  advises  the  intra-tracheal  injection  (p.  635)  of  5  grains 
of  iodine  and  25  grains  of  iodide  of  potassium  in  an  ounce  of  water 
daily  for  three  or  four  days.  He  states  that  all  his  caBes  which 
wero  treated  in  this  way,  made  perfect  recoveries. 

Dieckerhoff,  after  giving  a  purgative,  administers  from  one 
to  two  pounds  of  bicarbonate  of  soda  on  the  first  day,  according  to 
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the  size  of  the  horse,  and  smaller  doses  on  the  second  and  third 
day. 

The  food,  at  first,  should  be  light  and  laxative;  but  as  there  is 
great  subsequent  debility,  the  strength  should,  after  the  acute 
symptoms  have  passed  oflF,  be  kept  up  by  liberal  feeding.  The 
affected  muscles  should  be  brought  into  work  as  soon  as  possible, 
so  that  they  may  quickly  get  rid  of  the  cause  of  the  irritation.  A 
drachm  of  sulphate  of  iron  may  be  then  mixed  through  the  food 
daily,  and  a  couple  of  quarts  of  beer  also  given. 

Rheumatism. 

The  term,  rheumatism,  is  applied  to  local  inflammatory  attacks 
which  show  a  tendency  to  shift  their  position  from  one  part  to 
another.  Acute  rheumatism,  which  is  a  high  fever  acconapanied  by 
intense  pain  from  the  slightest  movement,  and  which  is  well  marked 
in  man,  is,  I  think,  never  seen  in  the  horse.  We  also  recognise  in  man 
a  form  of  rheumatism  which  affects  the  muscles,  tendons,  liga- 
ments, and  joints;  but  in  which  symptoms  of  fever  are  either 
wanting,  or  only  slightly  developed.  It  nms  a  more  or  less 
chronic  course,  and  is  usually  located  in  or  near  jointa,  and,  as 
a  rule,  manifests  its  presence  by  the  feeling  of  pain,  only  when 
the  affected  parts  are  put  into  motion,  or  are  subjected  to 
pressure.  I  have  never  seen  in  the  horse  any  affection  which 
bore  the  faintest  resemblance  to  the  rheumatism  of  man.  Other 
observers,  whose  accuracy  I  would  not  venture  to  "question,  state 
that  they  have  witnessed  undoubted  cases  in  the  horse,  of  the 
second  form  of  rheumatism.  Such  very  rare  instances  were 
characterised  by  shifting  lameness,  or  by  inflammatory  swellings 
which  appeared  suddenly  in  tendons,  ligaments,  or  joints,  and 
which  showed  a  migratory  tendency:  for  instance,  after  the  at- 
tack had  kept  the  back  tendons  of  a  fore  leg  in  a  swollen  and  painful 
condition  for  a  few  days,  it  would  manifest  itself  by  an  inflamed 
state  of  one  of  the  hocks. 

Acute  rhenmatism  in  man  appears  to  be  an  infective  disease.  Sir  Thomas 
Barlow  ("The  Lancet,"  2nd  /Lugust,  1902)  tells  us  that  <'  the  recent  researches  of 
Dr.  F.  J.  Poynton  and  Dr.  A.  Paine  seem  to  have  established  the  existence  of  a 
specific  diplococcus  in  the  blood,  in  the  valves  of  the  heart,  in  the  pen'oardial 
exudation,  in  the  joints,  and  in  the  snbcataneous  nodules  of  acute  rheumatism. 
From  pure  cultures  of  this  organism  intravenous  inoculations  in  rabbits  have  been 
followed  by  clinical  manifestations  and  by  non-suppurative  lesions  similar  to 
those  with  which  we  are  familiar  in  acute  rheumatism."  In  the  chronic  rheuma- 
tism of  man,  gout  appears  to  play  an  important  part.  Gout  is  caused  by  the 
deposition  of  sodium  binrate  in  various  tissues,  in  which  its  presence  gives  rise 
to  irritation,  interference  with  movement,  and  alteration  of  structure,  especially 
in  joints,  where  its  existence  is  made  more  or  less  manifest  by  the  formation  of 
*•  chalk  stones."  In  these  cases,  uric  acid,  on  entering  the  blood,  combines  with 
the  sodium  of  that  fluid.    The  resulting  sodium  biurate  has  a  strong  tendency  to 
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become  pracipitoted.  Hence  its  removal  is  the  best  treatment.  Br.  Arthur  P. 
Luff  in  nis  "  Pathology  and  Treatment  of  Gout,"  has  shown  that  the  mineral 
matter  of  green  vegetables  increases  the  solubility  of  sodium  biurate  and  thus 
aids  its  elimination  from  the  system ;  and  that  the  mineral  matter  of  grain  and 
meat  has  not  this  beneficial  property  (p.  189).  The  correctness  of  tins  state- 
ment has  been  amply  proved  in  practice. 

Hence,  if  a  horse  has  a  gouty  tendency,  which  might  be 
manifested  bj  rheumatic  symptoms,  we  should  feed  him,  as 
far  as  practicable,  on  grass,  either  in  its  green  state,  or  in  its 
dried  form  (hay);  and  should  avoid  corn.  It  would  also  be 
well  to  quicken  the  circulation  by  judicious  exercise,  warm 
clothing,  pure  air,  hand  rubbing,  and  by  stimulating  the  part 
with  an  embrocation,  such  as  compound  camphor  liniment,  or 
a  saturated  solution  of  camphor  in  paraffin  oil.  Radiant  heat 
baths  are  an  admirable  treatment  for  chronic  rheumatism  in 
man. 

A  verdict  of  rheumatism  is  not  unfrequently  used  as  a  convenient 
"  get  out "  by  persons  who,  in  certain  cases,  are  unable  to  determine 
the  cause  of  the  lameness  or  pain,  and  do  not  wish  to  confess  their 
ignorance. 

Rabies 

is  an  infective  disease  which  is  transmitted  from  one  animal  to 
another  by  inoculation. 

NATURE  OF  THE  DISEASE.— The  only  special  connection  be- 
tween rabies  and  the  dog  tribe  is  that  those  dogs,  wolves,  foxes,  and 
jackals  which  are  affected  with  it,  are,  by  reason  of  their  biting 
powers,  particularly  good  disseminators  of  the  virus. 

Although  the  contagion  of  rabies  has  not  yet  been  isolated,  we 
have  strong  reason  to  believe  that  the  disease  is  due  to  bacteria 
(p.  448),  which,  on  gaining  entrance  into  the  system,  give  rise  to  a 
poison  that  produces  the  characteristic  symptoms.  The  theory  of 
its  microbic  origin  is  strengthened  by  the  fact  that  the  course  of  the 
attack  is  uninfluenced  by  the  amount  of  the  virus  received  into  the 
body,  and  that,  if  the  virulent  matter  be  carefully  filtered,  it  will 
fail  to  set  up  rabies  by  inoculation ;  although  it  will  give  rise  tem- 
porarily to  the  symptoms  of  that  malady  (Blasi  and  Travali).  The 
virus  accumulates  chiefly  in  the  brain  and  in  the  spinal  cord.  If  the 
former  be  its  principal  seat,  furious  rabies  will,  according  to  Pasteur, 
be  produced;  if  the  latter,  "dumb  madness"  (paralytic  rabies)  will 
be  the  result.  The  contagion  is  also  to  be  found  in  the  saliva,  tears, 
milk,  and  other  secretions;  but  not  in  the  blood.  It  cannot  be 
carried  by  the  air  from  one  animal  to  another,  and,  practically 
speaking,  is  commimicated  only  by  inoculation.  Experiments 
made  by  Nocard  and  others,  with  the  object  of  giving  the  disease 
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by  feeding  dogs  on  virulent  rabic  matter,  such  as  the  brain  and 
spinal  cord  of  dogs  which  had  died  from  rabies,  have  always  failed. 
A  pregnant  animal  which  becomes  affected  with  rabies,  can  com- 
municate the  disease  to  its  foetus.  Nocard  and  Roux  have  shown 
that  the  saliva  of  a  dog  which  has  been  inoculated  with  rabies, 
becomes  capable  of  giving  the  disease,  as  long  as  three  days  before 
the  characteristic  symptoms  make  their  appearance.  Pasteur  has 
shown  that  the  infectious  matter  remains  virulent  for  at  least  a 
fortnight,  even  in  the  dead  body  after  putrefaction  has  set  in. 
Rabies  cannot  be  produced  spontaneously,  and,  being  propagated 
by  inoculation  (almost  always  by  a  bite),  its  appearance  is  inde> 
pendent  of  the  season  of  the  year.  To  produce  the  disease,  the 
virus  must  come  in  contact  with  a  wound  either  in  the  skin  or 
in  the  mucous  membrane. 

VARIETIES  OF  RABIES.— Rabies,  as  indicated  in  the  precedinjj 
paragraph,  may  assume  a  furious,  or  a  paralytic  form.  In  the  latter, 
the  muscles  of  the  jaws,  limbs,  or  hind  quarters  become  paralysed. 
Symptoms  of  paralysis  usually  appear  in  the  last  stages  of  furious 
rabies.     The  paralytic  form  is  not  uncommon  in  the  horse. 

PERIOD  OF  INCUBATION  is  generally  from  one  to  two  months. 
In  man  it  seldom  exceeds  six  weeks. 

CHANCES  OF  RECOVERY,  after  the  symptoms  have  shown 
themselves,  are  practically  nil. 

DURATION  OF  THE  ATTACK,  from  the  first  commencement  of 
the  symptoms,  is  about  five  days. 

SYMPTOMS. — The  first  symptom  is  extreme  watchfulness  aod 
liability  to  be  startled  at  the  slightest  noise  or  at  the  sight  of  any 
moving  object.  The  temperature  is  high  and  the  pulse  frequent  and 
strong.  The  horse  becomes  seized  with  paroxysms  of  excitement, 
which  increase  in  severity,  while  the  intervals  of  rest  get  shorter  as 
the  attack  continues.  There  is  sometimes  more  or  less  paralysis  of 
the  hind  quarters,  and  continued  spasm  (which  becomes  worse 
during  the  paroxysms)  of  the  neck  and  throat,  which  renders  the 
animal  unable  to  drink  water,  although  he  may  try  to  do  so.  This 
inability  to  drink  is  by  no  means  a  constant  symptom;  for  some 
rabid  horses  will  drink  freely  almost  up  to  the  last.  In  some 
cases,  there  is  a  copious  discharge  of  saliva  from  the  mouth 
and  a  hoarse  cough.  It  has  been  frequently  noticed  that  the  horse 
will  bite  and  tear  at  the  spot  which  was  bitten,  if  it  be  within  reach. 
The  animal  becomes  more  and  more  excited,  until  he  gets  into  a 
state  of  mad  fury,  falls  down,  becomes  convulsed  or  insensible,  and 
dies.     The  urine  of  a  rabid  horse  almost  always  contains  sugar. 
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Tbe  symptom  of  all  others  to  note  in  a  suspected  case,  is  the 
watchful,  horrified,  or  "  hunted  "  look  with  which  a  horse  in  the  first 
stage  of  rabies  will  regard  any  one  who  goes  near  him.  The  moment 
this  is  observed,  he  should  be  secured,  so  that  he  cannot  injur©  him- 
self or  anyone  else,  while  we  are  waiting  for  the  confirmation  of  our 
suspicion  of  rabies. 

PREVENTIVE  MEASURES.— If  we  can  take  the  animal  in  hand 
shortly  after  the  bite  has  been  inflicted,  we  should  freely  cut  away 
the  part,  or  destroy  it  with  a  red-hot  iron,  nitric  acid,  or  lunar 
caustic.  If  a  bacteriological  laboratory  be  within  reach,  protective 
inoculation  might  be  tried. 

AS  TREATMENT  is  of  no  avail  after  the  symptoms  have  mani- 
fested themselves;  the  only  thing  to  do  is  to  destroy  the  affected 
horse. 

Tetanus  ^Lockjaw) 

is  a  state  of  continued  contraction  of  the  voluntary  muscles,*  caused 
by  the  presence,  in  the  animal  system,  of  poisonous  material  pro- 
duced by  a  ferment  which  is  formed  by  a  specific  disease  germ  (the 
hucillun  spilliformis  of  Nicolaier). 

NATURE  OF  THE  DISEASE.— The  microbes  of  tetanus  are  widely  dis- 
tributed over  the  face  of  the  earth,  and  grow  well  in  horse  dung  and  on 
marshy  groimd.  Owing  to  the  fact  that  they  are  frequently  swallowed  along 
with  forage,  they  can  often  be  found  in  recently  expelled  dung.  The  most 
favourable  temperature  for  their  development  is  about  70**  F.  They  act  by 
means  of  extremely  virulent  poisons,  whidh  they  manufacture,  and  which 
cause  the  terrible  and  characteristic  s^ptoms  of  the  disease.  In  fact,  a 
case  of  tetajius  is  as  much  a  case  of  poisoning  as  one  caused  by  an  overdose 
of  strychnine.  The  poisonous  material  of  tetanus  consists  of  at  least  four 
different  kinds  of  poisons  (tetanin,  tetanotozin,  spajsmotoxin,  and  hydro- 
tetanln),  which  become  fixed  in  the  brain  and  act  on  it.  The  violence  of  the 
symptoms,  other  conditions  being  e<^ual,  appears  to  be  proportionate  to  the 
9,mount  of  poison  received  by  the  patient. 

Carougeau  (Cad^ac's  *'Encyclop6die  V(it6rinaire")  tells  us  that  in  a  sUite  of 
nature,  the  microbes  of  tetanus  exist  in  the  form  of  spores  which  do  not 
manufacture  any  poison.  But  if  they  are  introduced  into  the  animal  tissues 
under  certain  favourable  conditions,  they  go  through  a  form  of  development 
and  subsequently  secrete  their  toxins,  with  the  result  of  setting  up  this 
disease.  If  these  spores  are  inoculated  by  themselves  into  healthy  tissue, 
they  are  unable  to  produce  their  poisons  for  the  time  being,  and  will  in  all 
probability  be  destroyed  by  the  leucocytes  (p.  15).  Some  of  them  may, 
however,  remain  alive  thoug'h  inactive  for  even  three  months  or  more,  and, 
under  conditions  favourable  to  their  development,  they  may  subsequently 

*NoTK. — ^Muscles  are  divided  into  voluntary  muscles,  and  involuntary 
muscles.  The  former,  like  those  of  the  limbs  and  face,  are  under  the  power 
of  the  will.  The  latter,  like  those  of  the  intestines,  heart,  and  arteries,  can 
perform  their  duties  independently  of  such  control. 
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become  virulent  and  produce  tetanus.  Hence,  the  fact  that,  occasionally,  the 
period  of  incubation  is  unusually  long.  The  conditions  in  question  appear  to  be 
those  which  diminish  the  resistance  of  the  tissues,  by  repelling  the  protective 
leucocytes ;  one  of  the  chief  of  these  conditions  being  the  presence  of  certain 
common  microbes  which  produce  pus  and  which  favour  tne  development  of 
the  micro-organisms  of  tetanus,  Supourating  wounds  are  therefore  particu- 
larly good  breeding  grounds  for  the  Dadlli  of  this  disease.  Injury  and  the 
presence  of  foreign  bodies  also  act  favourably  in  the  same  direction.  Henoe, 
Ave  find  that  wounds  which  become  polluted  with  soil  and  dirt  are  speci- 
ally liable  to  be  followed  by  symptoms  of  this  disease;  and  the  lesson  ia 
obvious  that  the  cleaner  we  keep  wounds,  the  less  danger  will  there  be  of 
tetanus. 

It  appears  that  the  skin  and  mucous  membrane,  when  unbroken  and  in  a 
healthy  state,  will  bar  the  entrance,  into  the  system,  of  the  tetanus  poison, 
which,  however,  is  capable  of  getting  through  the  smallest  breach  existing 
in  these  coverings.  Before  the  nature  of  tlM  disease  was  known,  cases  in 
which  a  wound  was  evidently  the  ]^int  of  infection  were  classed  as  those  of 
"  traumatic  tetanus ;  "  and  cases  in  which  no  wound  was  discernible,  as 
those  of  **  idiopathic  tetanus."  Such  a  distinction  is,  with  our  present 
state  of  knowledge,  not  alone  unnecessary,  but  is  misleading.  As  these  bacilli 
cannot  develop  in  air  (or  rather  in  oxvgen),  punctured  wounds  are  more 
favourable  to  the  production  of  tetanus  than  superficial  ones.  Also,  as  there 
is  a  fair  amount  of  oxygen  in  the  blood,  these  microbes  cannot  live  in  it, 
unless  when  it  has  lost  a  large  proportion  of  its  oxygen,  and  conseouently 
they  remain,  as  a  rule,  in  more  or  less  dose  proximity  to  their  original  point 
of  entrance.  The  fact  that  the  microbes  of  this  disease  very  rarely  indeed 
obtain  entrance  from  accidentally-inflicted  clean-cut  wounds,  is  probably 
owing  to  the  comparative  freedom  from  contamination  enjoyed  by  these 
injuries.  No  suoh  immunity  is  possessed  by  clean-cut  wounds  made  by 
surgical  instruments  which  have  been  employed  in  tetanus  cases,  and  whidi 
have  not  been  thoroughly  disinfected.  These  germs  are  frequently  found  in 
some  districts,  and  rarely  in  others.  They  appear  to  be  much  more  common 
in  the  tropics  than  in  temperate  climates.  Nicolaier  proved  that  the  sub- 
cataneous  inoculation  of  earth  often  gave  rise  to  tetanus.  In  such  rases  it  is 
almost  needless  to  say  that  the  inoculated  earth  contained  the  spores  of  this 
disease  and  other  mioro-organisms  whidh  are  favourable  to  their  development 
We  should,  therefore,  be  particularly  careful  to  clean  and  thoroughly  disinfect 
all  wounds — ^such  as  broken  knees,  overreaches,  and  especialy  punctured  sole 
and  frog — whidh  are  liable  to  contamination  from  the  soil. 

Bonome  and  other  observers  have  proved  that  the  microbes  of  tetanus,  when 
ill  the  form  of  spores,  can  preserve  their  vitality  even  in  boilins  water.  The 
poison  of  tetanus  can  be  destroyed  by  strong  acids,  like  caroolic  acid  or 
hydrochloric  acid,  by  boiling  water,  or  by  keeping  it  for  five  minutes  at  a 
temperature  of  130^  F.  Hence,  it  does  not  appear  dangerous  to  allow  animals 
(hounds,  €or  instance)  to  consume  the  cooked  flesh  of  horses  which  have  died 
of  tetanus.  Dogs  are  much  less  susceptible  to  it  than  are  horses.  Hewlett 
states  that  direct  sunlight  destroys  it  in  from  fifteen  to  eighteen  hours'  expo- 
sure ;  and  that  it  maintains  its  virulence  almost  indefinitely  m  a  cool  dark  place. 
These  considerations  and  the  fact  that  tetanus  germs  cannot  develop  in  air, 
teach  us  the  advisability,  in  the  prevention  of  this  and  other  diseases,  of 
exposing,  as  much  as  practicable,  the  bedding  of  our  horses,  and  the  interior 
of  our  stables,  to  the  purifying  action  of  sunlight  and  fresh  air. 

Tetanus,  as  we  have  seen,  can  occur  only  by  inoculation.  For  all  practical 
purposes,  we  may  accept  as  a  fact  that  one  horse  cannot  give  it  to  another ; 
although  it  might  very  easily  be  conveyed  by  an  intermediate  carrier,  snch  as 
the  hands  or  instruments  of  a  person  who  had  been  attending  a  case  of 
tetanus.  It  is  probable  that  when  the  disease  follows  a  surgical  operation, 
the  poison  has  been  derived,  as  a  rule,  from  infected  instruments.  The  wounds 
which  arc  most  generally  followed  by  lockjaw,  'arc  those  of  castration,  dock- 
ing, broken  knees,  deep  wounds  in  a  limb,  and  especially  punctures  in  a  foot. 
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Wounds  in  the  intestines  (for  instance,  by  worms)  are  probably  the  usnal 
points  of  entrance  of  these  microbes,  when  the  disease  is  conveyed  by  means 
of  food  or  water. 

PERIOD  OF  INCUBATION.—"  The  period  between  the  intro- 
duction of  the  germs  of  tetanus  and  the  appearance  of  the  first 
symptoms  is  very  variable.  Its  average  duration  is  fifteen  days. 
Hoffman  saw  tetanus  set  in  six  hours  after  a  prick  in  the  foot  of 
a  horse.  Usually  it  develops  between  the  second  and  thirtieth 
day"  {Garougeau),  Professor  McFadyean  ("Journal  of  Comp. 
Path.,"  Sept.,  1897)  states:  "In  natural  tetanus  occurring  in  a 
wound  infection,  the  period  of  incubation  is  seldom  less  than  a 
week." 

MORTALITY. — According  to  Carougeau,  the  percentage  of  mor- 
tality varies  from  70  to  75. 

THE  CHANCES  OF  RECOVERY  vary  according  to  the  length  of 
the  period  of  incubation.  If  that  period  is  short,  death  is  almost 
certain.  Also,  the  more  acute  the  attack,  the  less  hope  will  there 
be  of  recovery.  Tetanus  is  much  more  fatal  in  yoimg  animals, 
and  especially  in  foals,  than  in  old  horses.  We  may  hope  for  the 
best,  if  eifter  nine  or  ten  days,  the  patient  is  doing  fairly  well. 

DURATION  OF  ATTACK.— Tetanus  generally  runs  its  course 
in  from  three  days  to  six  weeks. 

SYMPTOMS. — The  muscles  that  are  usually  first  brought  under 
the  influence  of  the  continual  spasm  of  tetanus  are  those  of  ex- 
pression, which,  when  thus  affected,  give  the  face  a  pinched  or  drawn 
appearance.  The  other  muscles  of  the  head  and  those  of  the  neck 
soon  follow.  Hence,  we  have  the  mouth  closed,  the  nose  poked  out, 
the  head  elevated,  and  the  neck  "ewed"  (from  contraction  of  the 
levator  humeri).  The  muscles  of  breathing  and  those  of  the  limbs 
become  contracted  so  that  the  back  is  hollowed  and  the  tail  raised, 
and  the  horse  stands  with  out-stretched  limbs.  He  shows  great  stiff- 
ness and  rigidity  in  attempted  movement.  The  eyes  are  sunk,  and, 
during  excitement,  as  when  a  person  startles  the  horse,  the  haws 
are  quickly  protruded  and  then  withdrawn.  The  animal  looks  ner- 
vous and  terrified.  The  nostrils  are  dilated,  the  breathing 
quickened,  and  the  flanks  tuoked  up  and  heaving,  which  symptoms 
are  due  to  the  fact  of  the  muscles  of  the  chest  becoming  fixed,  so 
that  breathing  has  to  be  carried  on  almost  entirely  by  the  action  of 
the  diaphragm.  As  this  abdominal  breathing  can  be  maintained 
for  only  a  short  time,  we  generally  find  that  cases  of  tetanus  which 
are  rapidly  fatal,  are  those  in  which  spasm  of  the  muscles  of  the 
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chest  is  a  prominent  feature.  Death  may  also  quickly  occur  from 
continued  spasm  of  the  muscles  of  the  larynx.  The  symptoms  gene- 
rally come  on  gradually.  Although  there  is  continued  cramp  of  the 
muscles ;  the  patient  suffers  from  aggravated  spasms  from  time  to 
time,  the  slightest  noise  or  excitement  being  frequently  sufficient 
to  bring  them  on.  The  bowels  are  constipated,  and  there  is  often 
retention  of  urine,  from  the  horse  being  unable  to  stretch  himself 
out.  In  very  mild  cases  the  animal  may  be  able  to  lie  down.  As 
n  rule,  the  patient  preserves  his  desire  for  food  and  drink ;  but  is 
unable  to  gratify  it,  except  to  a  very  small  extent,  owing  to  the 
rigidity  of  his  chewing  and  swallowing  mueoles. 

. "  Recoveiy  is  rare  before  the  third  week.  Generally  about  this 
time,  the  muscular  contraction  begins  to  decrease;  the  appetite  im- 
proves; the  breathing  becomes  calmer;  and  the  movements  easier. 
Very  often  the  change  for  the  better  does  not  set  in  before  the  CDd 
of  the  fifth  or  sixth  week ;  and  the  improvement  continues  through 
n  long  period  of  uneasiness,  rigidity  of  movement,  and  stiffness  of 
the  spinal  column  [from  the  head  to  the  tail].  Convalescence  is 
long,  and  is  often  protracted  for  several  months"  (Fritdberger 
and  Frohner), 

IMMUNITY  AND  PROTECTIVE  INOCULATION.— Horses  may  be 
made  immune  from  tetanus  for  a  short  time  by  one  attack  of  this  difeafe,  or 
by  injecting,  at  first,  extremely  small  doses  of  the  tetanus  poison,  and 
gradually  increasing  it  to  a  very  large  amount,  which  can.  he  done,  later  on, 
without  the  animal  becoming  a^ected.  This  process  of  protective  inoculation 
could  be  carried  out  only  under  the  direction  of  a  capable  bacteriologist. 

The  immunity  conferred  by  an  attack  of  tetanus,  appears  to  be  of  short 
duration.  Mr.  'Sidney  Villar.  F.R.C.V.S.  tells  us  ("  Journal  of  Comp.  Path." 
Dec.  1897)  that  he  "  treated  a  black  filly  which  recovered  from  an  attack  in 
September,  but  again  fell  a  victim  to  the  disease  in  the  following  July." 

We  have  seen  in  Chapter  III.  that  protection  can  be  obtained  by  injecting 
immune  serum  at  tiie  time  of,  or  shortly  after,  infection.  The  action  of  the 
serum  is  limited  to  destroying  (or  neutralising)  the  toxins  which  are  in  the 
blood  and  those  which  are  being  manufactured  by  the  bacilli  that  are  located 
in  or  near  the  wound ;  but  fhe  serum  has  no  neutnilising  effect  on  the  toxins 
which  have  become  fixed  in  the  brain  (Carousrean).  Hence,  the  longer  its 
application  is  delayed,  the  less  efficacious  will  it  be.  In  places  where 
tetanus  is  common,  it  is  evidently  wise  to  use  protective  inoculation  against 
this  disease  in  cases  of  wounds  which,  like  those  of  castration,  punctured 
feet,  Ac,  are,  under  ordinary  circumstances,  frequently  followed  by  tetanus, 
and  which  cannot  be  treated  antiseptically.  There  should,  as  we  have 
seen,  be  no  delay  in  applying  this  means  of  protection.  Nocard  recommends  an 
injection  of  about  ^b  oz.  (20  cubic  centimetres)  of  immune  serum  under  the  loose 
skm  of  the  neck  or  shoulder,  and  repeated  after  an  interval  of  a  fortnight.  The 
period  of  immunity  obtained  from  the  injection  of  anti-toxin  serum,  is  more  or 
less  proportionate  to  the  dose,  and  lasts  from  a  fortnight  to  six  weeks.  It  can, 
however,  be  prolonged  indefinitely  by  successive  injections. 

PREVENTIVE  TREATMENT.— The  remarks  already  made  about 
the  microbe  of  tetanus  will  show  the  necessity  of  treating  wounds,  as 
far  as  we  can,  antiseptically  (p.  67),  especially  in  places  where  this 
disease  is  common.     Although  the  spores  of  tetanus  are  but  little 
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susceptible  to  the  action  of  antiseptics,  they  cannot  become  virulent 
under  ordinary  circumstances,  unless  they  are  accompanied  by 
certain  bacteria,  which  can  be  easily  destroyed  or  rendered  inert  by 
an  antiseptic.  Here,  the  indirect  action  of  the  antiseptic  employed 
is  of  paramount  importance. 

We  should  remember  that  any  person  who  has  been  attending 
a  case  of  tetanus,  will  be  liable  to  infect  the  wound  of  an  other- 
wise healthy  horse,  if  he  touches  it,  unless  he  has  taken  the  pre- 
caution to  render  his  hands  and  instruments  perfectly  clean  (p.  70) 
There  is  ample  evidence  to  prove  that  tetanus  has  been  frequently 
transmitted  to  animals  with  fatal  effect  by  ignorant  or  careless 
men  in  this  manner. 

TREATMENT.— The  treatment  of  tetanus,  after  the  symptoms 
have  become  manifest,  has  been  up  to  the  present,  eminently  un- 
successful in  lesbening  the  mortality  from  this  terrible  disease.  If 
the  patient  has  received  a  comparatively  small  dose  of  the  poison,  he 
will  recover  in  all  probability ;  if  a  large  one,  he  will  die,  despite 
every  effort  of  the  veterinary  surgeon.  The  injection  of  immune 
serum  is  usually  made  into  the  jugular  vein  (p.  636)  every  two  or 
three  days  in  doses  of  20  cubic  centimetres  (about  ^'^  oz.).  The 
injection  of  serum  into  the  brain  is  a  complicated  operation  which 
is  well  described  by  OSarougeau. 

Naturally,  the  first  thing  to  do  is  to  try  to  destroy  any  of  the  ex- 
citing poison  or  germs  which  we  can  reach.  Hence,  if  we  can  find 
the  wound  through  which  the  attack  has  been  made,  we  should  open 
it  out,  and  destroy  its  surface  by  means  of  the  knife,  the  firing  iron, 
or  caustics.  Its  thorough  disinfection  by  means  of  undiluted  car- 
bolic acid ;  a  solution  of  40  grains  of  chloride  of  zinc  to  the  ounce 
of  water;  or  lunar  caustic  will  be  advisable.  As  the  spasma.  of 
tetanus  cause  intense  pain  and  exhaustion,  we  should  do  everything 
we  can  to  soothe  the  animal  and  to  keep  up  his  strength.  Owing 
to  the  long  continuance  of  the  disease,  medicines  are  of  little 
use;  quietude  being  the  chief  consideration.  If  possible  the 
patient  should  at  once  be  put  into  slings,  not  alone  to  afford 
him  rest,  but  also  to  prevent  him  from  getting  down,  in  which 
event  the  excitement  brought  on  by  struggling  to  get  up  again  will 
probably  lead  to  a  fatal  termination  of  the  disease.  The  horse 
should  have  a  plentiful  supply  of  nutritious  gruel,  milk,  and 
hard-boiled  eggs  mashed  up  either  in  the  gruel  or  milk,  which 
he  can  suck  up  even  when  he  cannot  chew  his  food.  The  best 
soothing  medicine  to  give  is  chloral  hydrate  (p.  604)  2  oz.  of 
which  may  be  given  during  the  day  in  a  liquid  mash.  Cargoureau 
advises  3^  oz.  of  it  daily  in  enemas  (p.  632). 

34* 
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Blood-Poisoning   {Septiciemia  and  Pycemid), 

By  the  popular  term  "  blood-poisoning  "  is  meant  a  state  of  con- 
stitutional disturbance  brought  on  by  the  introduction,  usually  from 
a  wound,  of  putrid  products  into  the  blood. 

There  are  three  kinds  of  blood-poisoning :  (1)  Septic  poisonins',  in  which 
the  absorbed  deleterious  matter  is  a  chemi^  poison  that,  other  things  being 
equal,  affects  the  system  in  proportion  to  ita  amount.  (2)  Septic  infection  in 
which  the  poison  is  formed  by  a  ferment  manufactured  by  bacteria  that  can 
increase  and  multiply  in  the  blood.  Cases  of  blood-poisoning  from  wounds 
inflicted  during  post-mortem  examinations  come  under  this  heading.  (3) 
Pyemia.  Here,  the  absorbed  material  consists  of  pus-forming  bacteria  (and, 
probably,  poisonous  matter  formed  by  their  ferments)  which,  haying  gained 
entrance  into  the  blood-stream,  distrioute  themselves  throughout  the  system, 
and,  in  some  cases,  on  becoming  finally  anrested  in  the  smallblood-Yessels,  set 
up  abscesses  in  yarious  parts  ofthe  body.  Although  pyemia  generally  occnn 
from  the  absorption  of  ordinajy  pus  germs  (of  which  there  are  seyeral  kinds) 
existing  in  a  wound  or  abscess ;  a  similar  process  may  take  place  when  pus 
is  formed  by  specific  disease  germs,  as  in  strangles,  in  which  case  we  might 
regard  the  abscesses  as  the  reralt  of  a  specific  pyemia. 

«Septic  poisoning  and  septic  infection  are  clashed  under  the  general  heading 
of  "  septicemia/'  which  signifies  a  putrid  condition  of  the  blood;  and  pyemia, 
a  stat«  in  which  pus  exists  in  the  blood. 

It  appears  that  generally  some  pressure  or  inoculation  is  required 
for  the  introduction  of  the  poison  into  the  blood.  Hence  the  neces- 
sity of  free  drainage  from  a  wound,  and  its  thorough  disinfection. 
The  only  hopeful  cases  are  those  of  septic  poisoning,  in  which  by 
drainage  and  disinfection  we  may  hope  to  cut  short  the  supply  of 
poison.  We  may  give  an  ounce  of  sulphate  of  quinine  daily  to  act 
as  an  antiseptic  on  the  blood.  In  all  three  forms  there  is  high  fever, 
and  great  depression  and  debility.  In  pyaemia  the  wound  becomes 
dry  and  unhealthy-looking ;  and  the  resulting  abscesses,  which  begin 
to  appear  about  a  week  after  infection,  have  the  peculiarity  of  form- 
ing very  rapidly.  Pysemia  may  run  a  somewhat  chronic  course, 
with,  as  a  rule,  a  fatal  termination  from  exhaustion  and  diseased 
changes. 

Navel- String  Infection 

{Umbilical  PytEMia,  Navel  illy  Joint  ill,  Scrofulous  ostitis.  Pervious 
urachuSy  or  Joint  felon), 

DEFINITION.— This  disease  is  a  form  of  blood-poisoning, 
which,  among  horses,  is  peculiar  to  foals,  and  is  characterised 
by  fever,  painful  swelling  of  certain  joints,  and  almost  always 
by  an  open  and  suppurating  condition  of  the  navel. 

NATURE  AND  CAUSE.— While  the  unborn  foal  {fctUu)  is  in 
the  womb  of  its  mother,  it  is  surrounded  by  enveloping  membranes 
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which  constitute  the  after-birth  on  delivery.  These  membranes  are 
attached  to  the  wall  of  the  womb,  and  are  connected  to  the  foetus  by 
means  of  the  navel-string  (umbilical-cord),  which  is  provided  with 
two  arteries  and  a  vein  for  the  nourishm^ent  of  the  young  creature 
and  for  the  removal  of  its  waste  products.  It  also  has  a  narrow 
canal  (the  urachus)  which  serves  to  remove  the  urine  of  the  foetus ; 
in  fact,  the  subsequently  formed  bladder  takes  its  origin  from  a 
dilation  of  the  urachus.  Under  normal  conditions,  when  the 
foal  is  bom,  respiration  takes  place,  the  mubilical  arteries  and 
vein  become  quickly  blocked  up,  urine  is  discharged  through  the 
urethra  (which  communicates  with  the  penis  or  vagina,  as  the 
case  may  be),  the  foal  enjoys  a  separate  existence,  and  the  wound, 
caused  by  the  division  of  the  umbilical  cord,  leaves  a  scar  which 
is  known  as  the  navel. 

It  is  usually  supposed  that  the  microbes  of  navel  ill  gain  admit- 
tance into  the  body  through  the  exposed  surface,  before  the  wound 
has  closed.  We  read,  however,  in  the  "  Veterinary  Record"  of  14th 
Dec,  1901,  that  Schule,  who  is  Head  Veterinary  Surgeon  at  the 
Wurtemburg  State  Stud  in  Marbach,  has  shown  that  "  the  mother 
is  the  bearer  of  the  infection,  for  in  the  uterine  secretions  of  the 
stud  mares  whose  foals  fell  with  navel-ill,  the  same  characteristic 
bacteria  were  found  as  were  present  in  the  joints  of  the  affected 
foals.  The  infectious  material  is  by  the  act  of  covering  conveyed 
from  mare  to  mare,  so  that  the  mucou-s  membrane  of  the  womb 
becomes  the  habitat  of  the  specific  bacteria. 

''  By  inoculation  of  these  bacteria  into  the  blood  stream  of  foals 
an  illness  was  produced,  which  in  the  smallest  particular  could  not 
be  distinguished  from  that  arising  in  naturally  affected  foals." 
If  the  infected  microbes  are  transmitted  by  the  dam,  it  is  a  strange 
fact  that  their  presence  does  not  produce  any  disturbance  in  her. 

INFLUENCE  OF  LOCALITY.— Although,  as  a  rule,  this  is  a  rare 
disease,  it  is  very  common  in  some  places.  Mr.  Wharam,  M.R.C.V.S., 
tells  us  ("Veterinary  Record,"  11th  May,  1901)  that  "  I  have  known 
several  instances  on  particular  farms,  where  they  were  unable  to  raise 
either  foals  or  calves,  but  if  removed  to  another  farm,  immediately 
after  or  before  foaling,  the  foal  lived,  and  was  reared  without  difl&- 
culty,  and  although  constitutional  debility  plays  an  important  part, 
the  presence  of  specific  organisms  constituting  an  infected  area  is,  I 
believe,  the  most  important  factor  in  producing  this  disease." 

MORTALITY. — According  to  Hering  and  Bollinger,  about  75  per 
cent,  of  the  cases  die  within  the  first  three  weeks  after  birth.  This 
high  rate  of  mortality  would  be  considerably  diminished,  if  proper 
treat<ment  was  adopted. 
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SYMPTOMS. — ^TLe  attack  usually  comes  on  during  the  second  or 
third  week  after  birth,  and  almost  always  before  the  closure  of  the 
navel  opening,  which,  in  affected  animals,  will  be  found  to  be  in  a 
wet  and  suppurating  condition.  Occasionally,  foals  two  or  three 
months  old,  which  have  the  urachus  closed,  and  are  in  an  apparently 
healthy  condition,  contract  this  disease,  in  the  form  of  painful 
swelling  of  the  joints. 

The  first  symptoms  are  generally  dulness;  more  or  less  fever; 
lameness,  which  is  often  attributed  to  rheumatism  or  to  injury 
caused  by  the  mare  treading  on  the  foal;  and  disinclination  to  move 
or  even  to  stand.  On  examination,  the  patient  will  be  found  to  have 
a  soft,  gelatinous  swelling  of  one  or  more  of  the  joints,  of  which  the 
hock,  stifle,  elbow,  fetlock  and  hip  usually  manifest  the  enlargement 
most  clearly.  These  swellings  are  hot  and  painful  to  the  touch, 
they  tend  to  suppurate,  and  frequently  cause  intense  lameness.  In 
very  rare  cases,  open  urachus  may  occur  without  any  joint  inflamma- 
tion. In  this  disease,  inflammation  of  the  joints  and  open  urachus 
are  almost  always  co-existent. 

Animals  which  recover  from  a  bad  attack,  are  seldom  worth  the 
trouble  of  rearing,  because,  as  a  rule,  their  constitutions  become 
permanently  impaired,  and  one  or  more  of  their  joints  become 
stiffened  by  the  attack. 

COURSE  AND  POST-MORTEM  APPEARANCES.— The  course 
of  this  disease  is  that  of  septicaemia  and  pyaemia  (p.  532),  in  which 
the  local  inflammation  in  the  various  tissues  and  organs  is  productive 
of  abscesses,  and  consequent  destructive  action  in  the  surrounding 
parts,  as,  for  instance,  in  joints,  tendons,  muscles,  and  in  the  liver. 
In  fatal  cases,  there  is  rapid  loss  of  strength  and  condition,  and  the 
disease  runs  its  coiurse  in  about  ten  days. 

TREATMENT.— In  the  treatment  of  this  disease,  we  have  to  at- 
tend to  the  oonstitutional  disturbance,  inflamed  joints,  open 
uraaliufi,  and  complications,  such  as  constipation  and  diarrhoea. 

As  constitutional  treatment,  we  may  give  ^  drachm  of  quinine 
(p.  623),  twice  a  day;  and  also,  2  drachms  of  Fellow's  syrup  and  a 
tablespoonful  of  cod  liver  oil  in  half  a  pint  of  milk,  morning  and 
evening.  A  German  veterinary  surgeon,  Herr  Gott,  strongly  recom- 
mends the  injection,  into  the  jugular  vein  (p.  636),  of  3  oz.  of  a 
J  per  cent,  solution  of  argentum  coUoidale,  Cred6,  every  day  for 
three  or  four  days.  The  quantity  of  this  soluble  form  of  silver  thus 
given,  is  about  6 J  grains. 

As  a  supplement  to  the  food,  we  may  give  brown  sugar  or  treacle, 
both  of  which  are  easily  digested,  and  are  very  nourishing.  Four 
or  five  eggs  daily  will  also  aid  in  keeping  up  the  strength. 

Mr.  Wm.  Toppin  Heweteon,   M.R.C.V.S.  ("Veterinary  Record,'' 
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23rd  Nov.,  1901),  tells  his  readers  that  "  the  comfort  of  our  little 
patient  must  be  studied  under  all  circumstances.  If  the  weather 
be  at  all  oold,  our  patient  should  be  covered  by  a  warm  sheet. 
Should  the  foal  have  any  difficulty  in  rising  from  the  recumbent 
position,  an  attendant  should  be  told  off  to  assist  it  to  rise,  and  see 
that  it  is  regularly  fed.  It  is  only  in  extreme  oases  that  the  animal 
refuses  to  suck  its  dam.  During  the  fine  weather,  and  especially  if 
the  ground  is  dry,  suoh  a  patient  is  always  the  better  of  a  little 
sunshine,  but  on  no  account  must  it  be  left  out  during  extreme  heat, 
as  in  this  state  it  is  very  liable  to  simstroke.  The  best  food  for  the 
mare  is  grass,  which  during  the  day  she  can  generally  have." 

The  inflamed  joint  or  joints  should  be  rubbed  with  an  ointment  of 
biniodide  of  mercury  (1  to  8  of  lard  or  vaseline),  which,  when 
applied  to  the  skin,  appears  to  have  a  well-marked  antiseptic  action 
on  the  underlying  tissues.  An  inflamed  joint  should  on  no  ac- 
count be  bathed  with  warm  water,  fomented,  or  poulticed ;  because 
the  application  of  moi&t  heat  would  be  the  best  possible  means  for 
promoting  the  development  of  the  infective  microbes,  which  are  the 
cause  of  the  local  and  general  disturbance. 

Mr.  George  Wartnaby,  M.R.C.V.S.,  was,  I  believe,  the  first  to  use 
formic  aldehyde  (p.  610)  in  this  disease,  and  has  been  very  suc- 
cessful in  its  application.  He  tells  me  that  he  uses  40  minims 
(§  drachm)  of  an  8  per  cent,  solution  injected  subcutaneously 
(p.  633)  over  the  affected  joint  every  other  day  for  a  fortnight 
or  so ;  and  that  he  gives  internally  ^  drachm  of  a  4  per  cent,  solu- 
tion in  2  oz.  of  water,  three  times  a  day. 

The  open  navel-string  should  not  be  ligatured,  because  that  opera- 
tion is  generally  followed  by  increased  inflammation  of  the  part,  and 
by  aggravation  of  the  other  symptoms,  apparently  on  account  of  this 
outlet  for  deleterious  product*  becoming  blocked  up.  If  the  navel- 
string  has  been  ligatured,  and  is  in  an  inflamed  state,  the  liga- 
ture should  be  removed  without  delay. 

Mr.  Ilewetson  has  had  very  good  resultfl  in  getting  the  open  urar 
chus  to  dose  in  a  healthy  manner  by  applying  to  it,  a  1  to  4  solu- 
tion of  formaline  (p.  610)  in  water,  and  injecting  a  little  of  the 
solution  into  the  opening.  Or  we  might  treat  the  wound  with  a 
watery  solution  of  chinosol  (1  grain  to  1  oz.),  or  creolin  (1  drachm 
to  2^  oz.),  inject  a  little  into  the  open  navel  two  or  three  times  a 
day,  and  apply  tannaform  or  iodoform. 

Veterinary  Surgeon  Desmond  sends  me  the  following  account 
of  his  method  of  treating  inflamed  joints  in  this  disease :  "  Cast 
the  foal,  which  is  done  by  two  men,  one  on  each  side,  seizing  it 
round  the  neck  with  one  hand  each,  and  under  the  flank  with 
the  other  hand.  On  no  account  should  a  rope  be  used  to  cast 
foals.     When  the  animal  is  secured,   clip  the  hair  with  a  pair 
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of  curved  BcisBors  over  the  enlarged  jointSi  wash,  well  with 
methylated  spirits  of  wine,  and  then  paint  in  a  liberal  manner 
with  liniment  of  iodine.  When  one  layer  of  the  iodine  is  dry, 
coat  after  coat  is  to  be  painted  till  the  part  is  quite  black. 
If  there  is  fluid  in  the  joint,  I  proceed  to  remove  it  in  the 
following  manner,  after  I  have,  as  already  described,  applied  iodine 
very  libwally.  Wash  a  hypodermic  syringe  and  the  needle  with  a 
hot  solution  of  washing  soda,  then  with  methylated  spirit,  and  draw 
off  all  the  fluid  possible  from  the  joint.  If  these  precautions  are 
taken,  there  will  be  no  fear  of  further  infection  with  the  hypodermic 
needle.  I  have  not  had  a  single  failure  with  this  method,  and  have 
not  had  to  apply  more  than  one  dressing." 

The  urine  that  dribbles  out  of  the  open  navel,  acts  as  an  irritant 
to  the  parts  (legs  and  abdomen)  on  which  it  falls.  A  good  preventive 
is  the  application  of  vaseline  or  salt-free  grease  on  the  surfaces  which 
ore  likely  to  be  invaded. 

Constipation  is  a  frequent  complication  of  this  disease,  and  as 
a  rule,  can  best  be  treated  through  the  milk  of  the  dam,  to  whom, 
with  this  object,  a  plentiful  supply  of  carrots  or  parsnips  with  her 
freshly-cut  grass  should  be  given.  Enemas  (p.  632)  of  water  at  a 
temperature  about  equal  to  that  of  the  blood,  will  also  be  very 
useful.  If  these  simple  and  safe  measures  fail,  give  4  to  6  oz. 
of  linseed  oil,  according  to  the  age  of  the  patient. 

If  diarrhoea  appears  as  a  complication,  it  can  be  treated  in  the 
manner  described  on  p.  430. 

PREVENTIVE  MEASURES.— Preventive  measures,  if  properly 
carried  out,  will  be  entirely  successful.  The  surroundings  of  the 
mare  before  foaling  should  be  healthy,  and,  if  necessary,  the  box  or 
stall  should  be  disinfeoted,  and  clean  straw  put  down  in  it.  After 
the  foal  is  dropped,  and  as  soon  at>  the  beating  in  the  artery  of  the 
cord  can  be  no  longer  felt,  we  should  tie  the  cord  about  an  inch  below 
the  skin,  with  an  antiseptic  ligature  (  a  piece  of  tape  which  has  been 
steeped  in  carbolic  acid  or  creolin  will  do),  cut  the  cord  below  the 
ligature  with  a  clean  knife  or  pair  of  scissors,  apply  the  carbolic  acid 
or  creolin  on  the  cut  surface  and  over  the  stump  up  to  the  skin,  aJid 
cover  the  wound  with  tannoform  or  some  other  suitable  antiseptic 
(p.  67).  This  should  be  repeated  daily  for  about  a  week  or  until 
the  cord  just  above  the  string  can  be  safely  cut  off  close  to  the  stump. 
The  wound  may  now  be  treated  with  any  suitable  antiseptic  such 
us  a  saturated  solution  of  iodoform  in  turpentine,  or  Friar's  balsam. 
The  opening  in  the  navel  should  be  kept  thoroughly  clean,  and  may 
be  plugged  up  with  a  piece  of  cotton  wool  which  has  been  soaked  in 
the  antiseptic.  These  precautions  are,  of  course,  specially  ap- 
plicable in  studs  in  which  this  disease  has  already  appeared. 
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.  CHAPTER  XXUI. 

DiSBASBS  OF  THB  LiVBK. 

GONGBSTION  AND  ACUTB  INFLAMMATION  OF  TUB  UVBU— CUKONIO 
INFLAMMATION  OF  THB  LIVBR. 

CSongestion  and  Acute  Inflammation  of  the  Liver. 

As  it  is  very  difficult  to  distinguish  the  various  diseases  of  the 
liver  of  the  horse,  one  from  another,  in  the  living  animal ;  I  cannot 
see,  with  our  present  state  of  knowledge,  the  use  of  following  hliman 
physicians  in  their  minute  divisions  of  these  affections.  Congestion 
is  the  first  stage  of  inflammation  of  the  liver.  Jaundice  is  a  symp- 
tom of  derangement  of  that  gland,  and  is  not  a  disease  in  itself. 

Many  of  the  grave  diseases  of  the  liver  to  which  men  are  suhject, 
are  practically  unknown  among  horses. 

CAUSES. — The  usual  causes  are  too  high  feeding,  want  of  exer- 
cise, defective  ventilation,  residence  in  a  damp,  hot  climate,  and 
cliill.  In  India,  these  affections  are  very  common.  Horses  in  that 
country  are  liable  to  general  derangement  of  the  liver  during  the 
hot  weather;  and  acute  attacks  are  frequent  just  after  the  rainy 
season,  in  localities  where  there  is  a  considerable  fall  in  the  tem- 
perature of  the  air  at  night,  as  in  places  close  to  the  hills.  This 
tendency  is  increased  by  the  practice  pursued  by  many  of  the 
native  grooms,  who  are,  generally,  but  ill  provided  with  garments, 
of  removing  the  horse's  clothing  to  use  as  their  own  bedding.  It 
is  easy  then  to  conceive  how  the  horse  gets  derangement  of  the 
liver;  for  the  cold,  acting  on  the  surface  of  the  body,  contracts 
the  superficial  blood-vessels,  and,  thereby,  drives  the  blood  to  the 
internal  organs.  It  stands  to  reason  that  the  organ  which  is  iu 
tho  worst  state  of  health  will  be  the  first  to  suffer  from  a  sudden 
rush  of  blood.  Hence  we  find  that  in  cases  of  chill,  the  liver  of 
the  horse  is  particularly  liable  to  disease  in  India;   and  that  the 
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lungs,  pleurae,  and  bronchial  tubes  are  more  prone  to  attack  in 
the  colder  climate  of  Great  Britain. 

I  have  found  that  acute  attacks  of  liver  disease  in  India,  are 
comparatively  frequent  in  places  where  there  is  a  marked  fall,  at 
certain  seasons  of  the  year,  in  the  temperature  of  the  air  at  night ; 
and  that  chronic  disease  of  that  organ  is  peculiarly  rife  in  hot,  damp 
climates  like  that  of  Bengal.  Horses  thrive  well,  under  proper  man- 
agement, in  hot  climates  so  long  as  the  atmosphere  is  dry ;  but  the 
presence  of  an  excess  of  moisture  in  it  is  prejudicial  to  the  well- 
being  of  these  animals.  In  fact,  in  many  hot,  damp  climates,  it  is 
practically  impossible  to  breed  and  rear  horses  capable  of  doing 
ordinary  work. 

Australian  and  English  imported  horses,  in  India,  are  much  more 
liable  to  these  affections  than  are  Arabs  and  indigenous  animals. 

The  practice,  in  India,  of  bathing  in  cold,  instead  of  in  hot  water, 
is  a  fruitful  source  of  liver  disease  among  men;  and  acts  in  the 
same  baneful  manner  as  that  of  depriving  horses  of  their  clothing 
during  cold  nights  which  follow  hot  days. 

SYMPTOMS. — ^Yellowness  of  the  gums  and  of  the  lining  mem- 
brane of  the  eyelids ;  loss  of  condition ;  clay  colour  and  offensive 
smell  of  the  dung,  which  is  sometimes  mixed  with  coffee-coloured 
patches ;  sour  smell  from  the  mouth ;  loss  of  appetite ;  constipa- 
tion ;  and  urine  high  coloured  on  account  of  the  colouring  matter 
of  the  bile  being  excreted  along  with  it.  There  is  dulness  and  de- 
pression, accompanied  at  first  by  some  fever,  which  may  be  per- 
ceived from  the  increased  frequency  of  the  pulse  and  rise  in  the 
internal  temperature  of  the  body.  The  horse  may  evince,  on  pres- 
sure over  the  region  of  his  liver  (the  right  side),  the  presence  of 
pain.     In  some  few  cases,  there  is  lameness  of  the  off  fore  leg. 

NATURE  OF  THE  DISEASE.— The  liver  is  a  large  gland,  which  weighs, 
in  the  average  adult  hor.se,  about  11  lbs.  Bes-ides  the  arteries  that  go  to  it  for 
its  own  nutrition,  as  well  as  their  corresponding  veins,  the  liver  receives  a 
large  supply  of  blood  from  the  portal  vein,  into  which  is  poured  the  greater 
])art  of  the  blood  that  is  received  from  the  internal  organs  of  digestion  on  its 
way  back  to  the  heart.  The  liver,  therefore,  has  two  systems  of  circulation ; 
namely,  one  nutritive ;  the  other  functional.  Speaking  in  general  terms, 
the  dbief  functions  of  the  liver  are:  (1)  To  form  glycogen  from  the 
^accharine  and  nitrogenous  matters  which  are  absorbed  into  the  blood  from 
the  food.  Glycogen  is  stored  in  the  cells  of  the  liver,  from  which 
it  is  removed  in  the  form  of  grape  sugar  into  the  general  circulation; 
partly  for  supplying  the  system  with  force  (for  movement  and  the  maintenaooe 
of  the  interoal  heat),  in  being  converted  into  carbonic  acid  aud  water  by  its 
union  with  the  inspired  oxygon,  which  combines  with  its  carbon ;  partly  for 
the   nourishment  of  the   tissues  ;    and    probably,   for    the  formation   of  fat. 

(2)  To  bre«ik  up  worn-out  red  blood  corpuscles,  which  yield  bile  pigment  and 
urea,   and   which,  as    Kilhne  has   shown,   are    dissolved   by    the  bile    acids. 

(3)  To  convert  albuminous  matters  (both  waste  and  nutritive)  in  the  blood, 
and    also    glycogen,   into  products  that  can  easily  be  eliminated  from  the 
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system  ;  the  waste  material  being  finally  excreted  from  the  kidoeys,  in  the 
form,  chiefly,  of  urea.  The  undue  retention  of  these  matters  in  the  blood, 
whether  by  the  failure  in  action  of  the  liver,  or  of  the  kidneys,  gives  rise  to 
great  depression,  and  in  extreme  cases,  to  insensibility  and  death.  (4)  To 
excrete  carbonic  add.  (5)  To  form  bile.  As  the  vessels  which  supply  the 
portal  vein  absorb  nutritive  matters  from  the  food,  it  follows  that,  when  an 
animal  is  too  hishly  fed,  its  liver  will  be  unduly  taxed,  with  the  result  of  more 
or  less  serious  derangement.  As  the  Uver  requires  a  large  amount  of  oxygen 
for  the  purification  of,  and  changes  wrought  in,  the  blood ;  the  want  of  air 
and  exercise  is  specially  injarious  to  that  organ.  The  rate  of  breathing 
directly  affects  the  rapidity  of  the  circulation  of  blood  through  the  liver; 
hence,  a  state  of  idleness  will  tend  to  induce  congestion  of  that  gland.  The 
effect  of  a  hot  atmosphere  not  only  diminishes  the  amount  of  air  taken  into 
the  lungs— for  the  warmer  the  air,  the  more  rarefied  will  it  be — but,  also, 
brings  on  destructive  changes  in  the  structure  of  the  liver.  The  skin,  which  is 
peculiarly  active  in  the  horse,  helps  the  liver  in  removing  impurities 
from  tlie  blood;  hence,  when  the  functions  of  the  skin  are  checxed  by 
the  presence  of  a  large  proportion  of  moisture  in  the  air,  the  powers  of  the 
liver  will  be  unduly  strained.  This  fact  appears  to  be  one  of  the  chief  reasons 
that  hot,  damp  climates  axe  peculiarly  unsuitable  to  horses.  As  exercise 
quickens  the  entire  circulation,  its  absence  will,  naturally,  render  that  of  the 
livei  torpid. 

The  liver  is  composed  of  a  large  number  of  lobules,  which  are  about  the  size 
of  millet-seeds,  ana  in  which  bile  is  manufactured.  This  vellow  fluid  is  carried 
from  the  lobules  bv  bile-tubes,  which  unite,  and  finally  form  a  common  duct, 
which  discharges  the  bile  and  also  the  pancreatic  juice  into  the  small  intestine, 
in  order  that  they  may  mingle  with  the  aemi-prepared  food  (chyme)  that  has 
just  quitted  the  stomach.  The  bile-tubes  are  lined  with  mucous  membrane, 
which,  in  a  state  of  health,  constantly  secretes  mucus,  to  lubricate  these  pas- 
sages. Surrounding  thi*!  membrane,  there  is  a  coat  of  involuntary  muscular 
fibre  which  urges  forwards  the  bile  and  mucus  by  its  contractions. 

Bile  acts  as  a  natural  purgative.  Uence,  when  it  is  absent,  the  bowels 
become  constipated,  and  the  dung  emiits  an  offensive  odour  and  assumes  a 
clay  colour  on  account  of  not  being  tinged  by  the  colouring  matter  of  the  bile. 
When  the  bile  is  regularly  discharged,  there  are  often  coffee-coloured  patches 
found  on  the  dimg ;  a  fact  wliich  is  owing  to  an  altered  condition  of  that 
secretion.  Bile  assists  the  pancreatic  juice  in  forming  an  emulsion  with  the 
fat  contained  in  the  chyme.  These  two  fluids  being  alkaline,  a  soap  is  formed, 
in  which  the  oily  particles  are  split  up  into  a  very  fine  state  of  division,  so 
that  the  chyme  (now  called  chyle)  assumes  a  white  appearance.  The  object 
of  the  minute  division  of  fat  is  to  facilitate  its  absorption.  The  fact  of  the 
mucous  membrane  of  the  intestines  being,  moistened  with  bile  quickens  the 
absorption,  through  this  coat,  of  fat  contained  in  the  food ;  hence,  when  the 
amount  of  the  bile  which  is  discharged  into  the  intestine,  is  deficient  in 
quantity,  the  animal  will,  in  all  likelihood,  lose  condition.  Bile  also  aids  in  the 
absorption  of  albuminous  matters. 

Bile  is  composed  of  bile  acids  and  colouring  matter,  whidi,  as  we  have  seen, 
is  derived  from  the  colouring  matter  of  the  red  corpuscles  of  the  blood.  "  The 
source  of  the  bile  acids  has  not  been  determined  "  (Hamilton). 

When  congestion  of  the  liver  occurs,  its  vessels  become  over-filled  with 
blood,  and  a«,  at  the  outset  of  every  c&se  of  inflammation,  the  function  of  the 
attacked  organ  is  stimulated,  an  mcreased  supply  of  bile  is  secreted.  The 
liver  now  swells  considerably ;  the  bile  tubes  become  blocked  up,  owing  to  the 
inflamed  state  of  their  mucous  lining,  and  to  the  presence  of  the  over-distended 
blood-vessels ;  and  the  whole  gland  becomes  gorged  with  bile,  of  which  little 
or  none,  as  shown  by  the  clay  colour  of  the  dung,  is  discharged.  The  bile, 
thus  obstructed,  is  in  part  absorbed  by  the  blood,  and  taken  into  the  general 
circulation,  so  that  the  various  tissues  acquire  the  characteristic  tinge  of 
laundice.  The  bile  is  finally  excreted  by  the  kidneys,  and  to  a  small  extent 
by  the  skin. 
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Jaundice  is  a  state  of  the  body  in  which  most  of  the  tissues  and  fluids 
become  stained  by  the  colouring  matter  of  the  bile.  Hamilton  considers  that 
**ali  cases  of  true  jaundice  resolve  themselves  into  jaundice  from  obstruction," 
when,  as  we  have  just  seen,  the  bile  is  prevented  from  getting  into  the  small 
intestine.  Murchison  held  that  jaundice  might  take  place  when  there  is  no 
obstruction,  but  from  some  cause,  such  as  an  exces&ive  secretion  of  bile, 
especially  when  conjoined  with  constipation,  by  which  this  fluid,  having 
gained  access  to  the  intestine,  is  not  changed  into  new  products,  as  it  ought 
to  be,  but  becomes  absorbed  into  the  blood,  and  consequently  stains  the  skio 
and  other  tissues. 

The  depression  and  debility  experienced  in  jaundice  may,  to  some  extent, 
be  owing  to  the  presence  in  the  blood,  of  bile  acids,  which  destroy  the  red 
corpuscles.  It  is,  however,  more  probable  that  they  are  due  to  the  retention, 
in  the  blood,  of  various  impurities,  which  the  liver,  when  it  is  in  a  diseased 
state,  is  unable  to  transform,  with  sufficient  quickness,  into  products  which  the 
kidneys  can  readily  remove ;  for  we  find  that  the  injection  of  bile  into  the 
blood  gives  rise  to  no  special  sympcoma  of  depression.  The  fact  of  the  various 
tissues  being  stained  with  the  colouring  matter  of  bile  does  not,  in  all  cases, 
imply  the  existence  of  debility. 

PRINCIPLES  OF  TREATMENT.— To  relieve  the  congestion  of  the  vessels 
of  the  liver,  and  also  to  get  rid  of  noxious  materials  contained  in  the  blood, 
we  nuiy  use  a  purgative,  the  effect  of  which  will  be  to  draw  blood  away  from 
that  organ  to  the  intestines,  and,  also  to  cause  the  evacuation  from  the  blood 
of  a  quantity  of  its  watery  fluid,  which  holds  the  hurtful  materials  in  solution. 
The  aperient  I  would  recommend  is  sulphate  of  magnesia  (Epsom  salts). 
Its  action  should  be  assisted  by  keeping  the  horse  on  laxative  food,  such  as 
brau  mashes,  roots,  and  green  fodder.  Two  or  three  enemas  of  warm  water, 
in  order  to  clear  out  the  rectum,  might  be  administered.  As  the  kidneys  and 
skin  <to  a  less  degree)  are  the  organs  which  remove  the  bile  that  has  been 
absorbed  into  the  blood,  we  may  with  advantage  stimulate  them.  For  this 
object,  I  would  advise  the  use  of  nitre,  which  acts  on  the  kidneys,  or  of  sweet 
spirits  of  nitre,  which  acts  on  the  kidneys  and  skin,  and  is  also  a  stimulant; 
warm  fomentations  over  the  region  of  the  liver  (the  right  side) ;  and  warm 
clothing.  To  aid  in  overcoming  the  great  debility,  as  well  as  to  stimulate  the 
kidneys  and  skin,  the  employment  of  sweet  spirits  of  nitre  is,  I  think,  specially 
indicated.  Care  should  be  taken  to  allow  tiie  animal  a  plentiful  supply  of 
fresh  water,  in  order  to  keep  the  blood  in  a  sufficiently  fluid  condition. 
Moderate  exercise  and  a  full  supply  of  fresh  air  are  essential. 

While  we  have  thus  endeavoured  to  reduce  the  congestion  of  the  liver,  to 
remove  bile  which  has  been  absorbed  into  the  blood,  and  to  overcome  the 
constipation  of  the  bowels,  we  have  in  ipecacuanha  a  valuable  agent  for 
relieving  the  obstruction  to  the  flow  of  bile  into  the  intestines ;  for  restoring 
the  gland  to  its  healthy  function;  for  mitigating  the  congestion;  and  for 
allaying  the  fever,  by  its  sedative  properties.  It  appears  to  act  by  stimu- 
lating involuntary  muscular  fibre,  and  thus  relieves  congestion  of  the  blood- 
vessels of  the  liver  by  causing  their  muscular  coats  to  contract ;  and,  in  the 
same  manner,  the  obstruction  in  the  bile-ducts  is  relieved,  and  the  secretion 
is  allowed  to  flow  into  the  intestine.  The  action  of  this  drug,  here,  is  vexy 
similar  to  that  which  it  has  in  relieving  the  distressing  symptoms  of  bronchitis 
in  the  human  subject ;  for  when  the  mucous  membrane  of  the  bronchial  tubes 
is  dry  and  inflamed,  it  alleviates  the  congestion  of  the  blood-vessels  and 
causes  a  healthy  secretion  of  mucus ;  and  u  the  bronchial  tubes  are  blocked 
up  by  mucus  (phlegm),  it  stimulates  their  muscular  coats  to  expel  it.  I  am 
indebted  to  Mr.  Kettlewell,  V.S.,  Bengal  Studs,  for  having  directed  my 
attention  to  the  employment  of  ipecacwwha  in  the  treatment  of  congestion 
aud  inflammation  of  the  liver.  I  have  used  it  in  many  cases  of  these  affections, 
and  always  with  marked  success.  I)r.  J.  Macpherson,  late  Inspector  General 
of  Hospitals,  Bengal  Army,  speaks  highly  of  its  employment,  in  large  doses, 
for  inflammation  of  the  liver  in  human  practice. 
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Alkalies f  such  as  the  bicarbonate  of  soda,  are  very  UFeful ;  for,  according  to 
Bence  Jones,  they  greatly  assist  in  the  oxidation  of  the  products  of  unused 
nutritive  matter  and  of  broken-up  tissue  in  the  blood,  which  products  the  liver 
is  called  upon  to  convert  into  substances  of  which  the  kidneys  can  speedily 
get  rid. 

Sal-ammoniac  exercises  a  powerful  influence  in  relieving  the  functional 
circulation  of  the  liver.  As  the  amount  of  nitrogenous  PoEds  in  the  urine 
increases  largely  after  its  use,  we  may  rurmise  that  it  tends  to  restore  to  the 
liver  its  healthy  function  of  purifying  the  blood  b^  aiding  in  the  formation  of 
these  products.  It  may  be  used  in  combination  with  alkalies  or  mineral  acids. 
It  is  aVo  a  ^ood  stimulant. 

SalU  of  iron  should  not  be  given;  as — probably  on  account  of  their 
astringent  properties — they  almost  invariably  aggravate  the  disease.'  If  a 
tonic  be  required,  we  may  try  nux  vomica,  gentian,  or  chiretta. 

PRACTICAL  TREATMENT.— Agreeably  to  the  foregoing  re- 
marks we  may  give,  on  one  or  more  occasions,  as  a  drench — 

Ep.som  salts  ...  ...  ...  ...         8  oz. 

Water        3  pints. 

Treacle       ...  A  sufficiency. 

Give  2  drachms  of  ipecacuanha  in  a  ball  twice  a  day  for  a  week, 
or  for  a  shorter  period  in  the  event  of  the  gums  and  insides  of  the 
eyelids  recovering  their  usual  healthy  hue  before  that  time.  Ad- 
minister, as  a  drench,  an  ounce  of  sweet  spirits  of  nitre  in  a  pint 
of  cold  water,  two  or  three  times  a  day.  The  Epsom  salts  and 
sweet  spirits  of  nitre  may  be  given  as  the  symptoms  seem  to  indi- 
cate. An  enema  of  warm  water  should  be  administered  from  time 
to  time,  if  the  constipation  continues. 

Apply  warm  fomentations  over  the  liver  (on  the  right  side),  and 
keep  the  horse  warmly  clothed  and  stabled.  Allow  him  bran 
mashes,  roots,  green  fodder,  and  plenty  of  water  to  drink.  A  little 
gentle  exercise — saj,  a  walk  for  a  mile  or  two,  once  or  twice  a  day 
— may  be  given  at  discretion. 

Two  ounces  of  bicarbonate  of  soda  mixed  in  the  daily  allowance 
of  food,  and  half  an  ounce  of  sal  ammoniac  in  a  pint  of  water,  as  a 
drench,  three  times  a  day,  can  be  tried  with  advantage. 

Chronio  Inflammation  of  the  Liver. 

The  same  causes  induce  both  chronic  and  acute  inflammation  of 
the  liver.  The  former,  generally,  comes  on  after  repeated  attacks 
of  the  latter. 

NATURE  OP  THE  DISEASE.— In  chronic  inflammation  of  the  liver,  there 
is  a  large  increase  in  the  amount  of  the  fibrous  tisrue  of  that  organ,  which 
caufes,  by  pressure,  more  or  less  obliteration  of  the  bile-cells  (which  are  the 
secreting  elements),  and  also  hinders  the  circulation  of  blood  through  the  liver, 
and  consequently  gives  rise,  in  some  cases,  to  abdominal  dropsy  (ascites), 
which  is  due  to  the  tranpudation  of  watery  fluid  from  the  blood  contained  in 
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the  portal  vein  and  its  tributaries.  These  vessels  become  greatly  congested 
on  account  of  the  passase  of  blood  supplied  by  them  being  obstractedl  As 
a  rule,  in  this  disease,  tne  liver  shrinks  to  a  good  deal  less  than  its  natural 
size.  It  may,  however,  become  enlarged,  or  may  remain  unaltered  in  bulk. 
Too  high  feeding,  particularly  in  hot  climates,  ma^  lead  to  fatty  or  other  de- 
generation. All  these  changes  will  most  materially  impair  the  working 
efficiency  of  the  liver.  The  proper  treatment  will  naturally  consist  in  feeding 
the  horfe  on  food  which  has  the  least  possible  tendency  to  overtax  lus 
liver ;  and  we  may  depend  on  bicarbonate  of  soda  and  sal-ammoniac  as  the  , 
safest  and  most  efficient  medicines.     Respecting  their  actions  see  page  541.  | 

I 

SYMPTOMS  AND  TREATMENT.— This  disease  is  rather  obscure 
in  its  nature.  The  cases  which  I  have  seen  in  India,  presented 
but  tew  characteristic  symptoms  to  guide  the  observer.  There  was 
always  depression  of  spirits ;  loss  of  appetite  for  corn,  although  the 
animal  would  eat  plentifully  of  green  meat  of  every  sort ;  wasting 
of  the  muscles,  which  was  very  apparent  over  the  hind  quarters; 
and  the  animal  often  became  pot-bellied.  The  bowels  were  gene- 
rally constipated;  the  dung  lighter  coloured  than  natural;  and 
the  gums  and  lining  membrane  of  the  eyelids  pale,  and  tinged  with 
yellow.  TEe  coat  did  not  seem  to  become  affected.  I  have  found 
that,  in  these  cases,  the  animal  got  considerably  better  on  a  course 
of  green  fodder,  roots,  and  regular,  though  moderate,  exercise,  and 
now  and  then  a  short  course  of  bicarbonate  of  soda,  or  sal-ammo- 
niac; but  that,  if  he  was  restricted  to  ''hard''  food,  he  would 
rapidly  lose  the  little  condition  he  had  "  put  on,"  and  that  the 
mucous  membranes  would  become  yellow,  and  the  mouth  would 
acquire  a  sour  smell.  I  have  rarely  seen  a  radical  cure  affected  in 
the  case  of  a  horse  suffering  from  this  disease  in  India. 

The  appropriate  treatment  would  be  green  food,  attention  to 
veotilatioD,  a  free  supply  of  fresh  air,  and  moderate  exercise.  Two 
ounces  of  bicarbonate  of  soda  may  be  given  in  the  food  daily, 
and  half  an  ounce  of  sal-ammoniac  in  a  pint  of  water  three  times 
a  day.     These  medicines  may  be  continued  for  a  month,  or  longer. 

Biniodide  of  mercury  ointment  (1  to  16  of  vaseline  or  lard) 
might  be  rubbed  on  the  skin  over  the  region  of  the  liver,  with  the 
object  of  causing  absorption. 
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CHAPTER  XXIV. 

Nervous  Disbabbs. 

kumrbb — paralysis  of  thb  loins  from  spinal  congbstion — 
btringhalt ^australian  strinohalt crib-bitinq  and  wind- 
sucking shivbrinq immobilitb ^paralysis     of     thb     facb 

^megrims,  staggers,  and  epilepsy — sunstroke. 

Kumree. 

HoRSBS  are  liable  to  suffer,  especially  in  India,  from  paralysis  of 
the  loins  which  comes  on  as  a  disease  in  itself,  and  is  uncon- 
nected with  mechanical  injury  to  the  part.  As  a  rule,  there  is  very 
little  constitutional  disturbance.  This  paralysis  appears  under  two 
forms :  the  one  being  gradual  in  its  approach ;  the  other,  sudden. 
Although  the  two  diseases  are  almost  identical  in  their  results,  they 
appear  to  be  entirely  different  in  their  nature,  one  from  the  other. 
As  the  paralysis,  which  comes  on  without  warning,  is  met  with  all 
over  the  world,  being  probably  due  to  spinal  congestion,  and  as 
the  other  seems  to  be  peculiar  to  India  (where  both  forms  are 
known  as  kumree),  and,  perhaps,  Burmah ;  I  shall  reserve  for  the 
latter  the  term,  kumree,  which,  being  derived  from  the  Persian 
word,  kumry  the  loins,  means  something  affecting  that  part. 

LOCALITIES  IN  WHICH  KUMREE  IS  PREVALENT.— Owing 
to  the  confusion  which  has  existed  in  the  minds  of  observers,  be- 
tween the  paralysis  caused  by  kumree  and  that  due  to  spinal  con- 
gestion, I  find  it  difficult  to  specify  the  localities  in  which  these 
affections  are,  respectively,  rife.  There  is  no  doubt  that  kumree  is 
frequently  seen' in  Bengal  and  Behar.  The  paralysis  of  the  loins, 
which  is  very  common  on  the  Malabar  coast,  and  which  is  met  with 
in  other  parts  of  the  Indian  Empire,  in  Burmah,  Mauritius,  and 
also,  I  am  informed,  on  the  West  Coast  of  Africa,  is,  I  venture  to 
say,  due  to  spinal  congestion,  in  the  great  majority  of  cases.  I 
must  confess  that  although  I  had  formerly  observed  a  large  number 
of  instances  of  paralysis  of  the  loins,  among  horses,  in  various 
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parts  of  India,  I  failed,  during  a  long  residence  in  that  country,  to 
draw  the  distinction  which  more  matured  judgment  now  forces 
upon  me.  Kumree  is  specially  prevalent  in  swampy  districts 
which  are  liable  to  inundations.  Colonel  Meyriok  observes,  with 
respect  to  this  variety,  that  "  the  disease  was  very  common 
amongst  the  Government  brood  mores  at  Buxar,  where  one  of  the 
late  Bengal  studs  was  situated,  when  I  was  in  veterinary  charge 
of  it  ten  years  ago.  The  country  all  round  was  inundated  to  a 
considerable  extent  during  the  months  of  July  and  August,  the 
land  gradually  drying  in  September  and  October.  The  mares 
were  kept  by  native  farmers,  who  were  bad  horse-masters,  and; 
frequently,  fed  them  upon  coarse  indigestible  kinds  of  grass  cut 
from  the  bed  of  swamps.*' 

HEREDITARY  PREDISPOSITION.— I  learn  from  the  Bengal 
Stud  Records  that  kumree  is  not  transmitted  by  parents  to  their 
offspring.  A  stallion,  therefore,  if  paralysed  to  but  a  slight  extent, 
may  be  used  to  breed  from.  A  mare  similarly  affected  will  rarely 
be  able  to  bear  the  weight  of  the  horse. 

CAUSES. — ^I  am  strongly  of  opinion  that  kumree  is  caused  hy 
parasites  which  are  taken  in  with  the  food  or  water,  are  absorbed 
into  the  blood,  and  are  deposited  in  the  brain  or  spinal  cord. 
Evidently  referring  to  this  form  of  paralysis,  Meyriok  observes  that 
it  "is  most  common  in  districts  which  are  swampy  or  subjected 
to  inundations  during  the  rainy  season,  and  this  fact  increases  the 
probability  of  its  parasitic  origin."  The  theory  that  a  horse 
affected  by  "  worm  in  the  eye "  will  subsequently  suffer  from 
kumree  has  been  frequently  advanced  in  India.  Experience,  how- 
ever, does  not  bear  it  out.  We  may  safely  say  that  there  is  no 
necessary  connection  between  the  two  diseases ;  although  it  is  quite 
possible  that  the  presence  of  one  or  more  filarise  (p.  406)  in  the 
brain  or  spinal  cord  might  set  up  inflammation,  which  would  as- 
suredly cause  pressure  on  the  rerves  and  consequent  paralysis. 
This  theory  of  the  origin  of  kumree  is  mere  supposition,  which  is, 
however,  to  a  certain  extent,  borne  out  by  facts  connected  with 
its  causes  and  mode  of  invasion.  Taking  for  granted  the  parasitic 
nature  of  the  disease,  there  is  little  doubt  but  that  the  worms 
would  be  brought  to  their  resting-place  in  the  form  of  eggs,  which 
would  take  some  time  to  become  hatched  and  developed,  and  would 
give  rise  to  symptoms  that  would  slowly  and  gradually  manifest 
themselves. 

Some  observers  consider  that  kumree  is  caused  by  the  eating  of 
ergotised  grain,  the  action  of  which  is  specially  manifested  by  im- 
pairment of  the  general  health,  and  may  be  followed  by  grave  de- 
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rangements  of  the  BjBtem — ^paralysis  among  the  rest — a  train  of 
ayznptoms  which  does  not  suggest  kumree.  The  symptoms  of 
kumree  in  no  way  suggest  that  this  disease  is  caused  by  the  eating 
of  lathyrus  sativus  (p.  588). 

As  a  PREVENTIVE  MEASURE,  in  districts  where  kumree  is 
known  to  appear,  care  should  be  taken  that  the  grass  is  not  cut 
from  swampy  or  lately  inundated  lands,  and  that  it  is  not  washed 
in  stagnant  water — as  is  frequently  done  in  India — ^before  it  is 
brought  in.  A  full  quantity  of  salt  (3^  oz.  daily)  should  be  given 
with  the  food,  or  rook  salt  should  be  kept  in  the  manger. 

THE  LAMENESS  OF  KUMREE  is  characterised  by  marked 
weakness  in  the  hind  quarters.  In  the  early  stages,  the  animal 
will  walk  and  trot  fairly  well,  although  with  a  certain  loss  of 
freedom  iu  his  hind  action.  He  turns,  however,  with  difficulty, 
from  want  of  proper  control  over  his  hind  legs.  If  forced  to  back, 
he  will  exhibit  more  or  less  inability  to  support  his  hind  quarters, 
or  may  even  sit  down  on  his  haunches.  Generally,  the  animal  will 
be  unable  to  bear  the  weight  of  a  rider  on  his  back,  and  may  even 
crouch  down  if  the  loins  are  pressed  upon  by  the  hand.  In  con- 
firmed cases,  he  "  drags  "  his  hind  legs — ^usually  one  more  than  the 
other — fails  to  advance  them  with  precision,  and  can  progress  but 
slowly.     If  backed,  or  even  turned  sharply,  he  is  liable  to  fall. 

SYMPTOMS  OF  KUMREE.— As  a  rule,  the  symptoms  come  on 
very  gradually,  and  may  take  three  or  four  months  to  become  fully 
developed.  .  At  first,  there  is  nothing  to  indicate  the  mischief 
beyond  a  trifling  awkwardness  in  the  animal's  hind  action,  which, 
on  being  observed  by  persons  well  acquainted  with  the  symptoms 
of  kumree,  might  elicit  the  remark  that  the  horse  was  beginning 
to  "  go  in  the  loins ;  "  although  he  might  be  still  able  to  perform 
his  accustomed  work  in  a  fairly  efficient  manner.  We  shall,  pro- 
bably, then  find  that  he  will  get  gradually  worse,  until,  after  a 
few  months,  he  will  become  quite  useless. 

Softening  of  the  spinal  cord  is  the  chief  peculiar  appearance  ob- 
served after  death. 

CHANCES  OF  RECOVERY.— I  think  that  paralysis  from  spinal 
congestion  is  more  likely  to  get .  well,  other  things  being  equal, 
than  that  from  kumree.  I  have  never  heard  of  recovery  after  a 
severe  case  of  either  variety.  A  horse  which  has  had  a  compara- 
tively mild  attack,  may  improve  sufficiently  for  light  harness  work, 
or  may  even,  in  exceptional  instances,  become  all  right  again.  If 
the  symptoms  do  rot  mend,  the  probability  is  that  the  animal  will 
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gradually  become  worse,  And  die  after  eome  months.  In  both  forms 
of  paraljsis  of  the  loins,  the  chances  are  greatly  against  the  patient. 

TREATMENT  OF  KUMREE.— Blister  or  fire  over  the  loins,  and 
give  nux  vomica,  as  recommemded  on  page  548.  The  compounds 
of  iron,  as  observed  bj  Meyrick,  being  poisonous  to  manj  of  the 
lower  forms  of  life;  2  drachms  of  sulphate  of  iron  may  be  given 
in  the  food  daily,  as  well  as  iodide  of  potassium,  from  time  to  time. 

Paralysis  of  the  Loins  from  Spinal  (Congestion. 

The  following  remarks  on  this  form  of  paralysis,  should  be  read 
in  connection  with  the  preceding  section  : — 

There  is  but  little  doubt  that  the  paralysis  of  the  loins  which 
is  sudden  in  its  attack,  and  which  is  met  with  in  various  parts  of 
India  and  other  hot  countries  (p.  543),  and  also,  though  less 
frequently,  in  temperate  ones,  is  often  due  to  congestion  of  the 
spinal  cord.  In  the  East,  it  is  common  in  places  which  have  a 
damp,  warm  climate,  and  which  are  subject,  at  times,  to  cold,  dry 
winds,  especially  east  winds,  if  in  the  interior;  or  "land  winds," 
if  on  the  sea-coast. 

This  paralysis  is  sometimes  met  with  in  Cambridgeshire — ^where 
I  have  seen  cases  of  it — and  other  fen  counties.  Chill  seems  to  be 
the  usual  cause  of  this  complaint,  to  alleviate  which,  treatment 
appeaj*s  to  be  of  little  avail. 

BREEDS  OF  HORSES  MOST  SUBJECT  TO  THIS  PARALYSIS 
IN  INDIA. — In  India,  Arab  and  Australian  horses  are  peculiarly 
liable  to  spinal  congestion.  As  they  are  the  only  horses  which  are 
imported  in  large  numbers  into  India,  we  may  reasonably  conclude 
that  any  other  foreign  animals  would  be  equally  susceptible.  Indi- 
genous ponies,  and,  to  a  less  extent,  indigenous  horses,  enjoy  a  com- 
parative immunity.  My  experience  is  that  Arab  stallions  are  much 
more  liable  to  get  this  disease  than  any  other  kinds  of  horses.  \Yith 
very  few  exceptions,  the  Arabs  which  are  imported  into  India  and 
other  countries,  are  entire ;  aad  geldings  predominate  to  an  equal 
extent  among  the  Colonial  importations.  The  proneness  of  Arab 
entire  horses  to  this  complaint  is  usually  attributed  to  the  fact 
that  a  large  number  of  them  contract  the  habit  of  masturbation, 
and  thereby  weaken  themselves.  I  have  observed  that  Arab  race- 
horses which  are  properly  looked  after,  rarely  get  paralysed  in 
the  loins. 

SYMPTOMS  OF  SPINAL  CONGESTION— The  symptoms  be- 
come developed  without  warning.     Often  the  horse  is  found,  on  the 
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groom  coming  into  the  stable  the  first  thing  in  the  morning,  to  be 
more  or  less  paralysed  in  his  hind  quarters.  Or,  having  carried 
his  master  in  the  early  morning  with  all  his  wonted  power  and 
dash,  he  may  be  discovered,  similarly  affected,  after  having  been 
left  for  a  few  hours  in  his  stall,  where,  it  is  probable,  he  has 
received  a  chill  after  work.  In  some  oases,  the  attack  is  so  severe 
that  the  animal  is  unable  to  stand  from  the  commencement,  and 
dies  in  a  few  days  from  exhaustion,  brought  on  by  excitement  and 
other  nervous  derangement.  Grenerally  speaking,  as  long  as  the 
animal  is  able  to  keep  on  his  legs,  he  shows  but  little  signs  of 
constitutional  disturbance.  Sometimes,  the  attack  is  so  mild,  that 
the  horse  continues  capable  of  being  ridden  and  driven,  although 
he  will  exhibit  a  certain  loss  of  power  in  bearing  weight,  and,  also, 
in  bringing  his  hind  legs  forward. 

The  lameness  from  spinal  congestion  closely  resembles  that  from 
kumree  (p.  543). 

If  the  animal  does  not  die  from  the  severity  of  the  attack,  the 
disease  will  generally  run  a  chronic  course,  and  the  horse  may 
slightly  improve  with  timej  may  get  comparatively  well;  or  may 
become  gradually  worse,  and  die  after  a  few  months. 

CAUSES. — There  seems  to  be  but  little  doubt  that  this  paralysis 
is  caused  by  chill,  and  is  due  to  congestion  of  the  spinal  cord, 
on  account  of  which  there  is  an  exudation  of  watery  fluid  from  the 
blood-vessels  into  the  spinal  canal,  with  consequent  paralysis  from 
pressure  on  the  cord.  The  all  but  universal  idea  in  India  is  that 
this  paralysis  is  caused  by  the  influence  of  cold  winds ;  hence,  its 
common  designation,  "  a  stroke  of  the  wind."  It  is  a  well-estab- 
lished fact  that  in  places  where  spinal  congestion  is  rife,  cases  are 
especially  liable  to  occur  when  a  cold,  dry,  night  wind  springs  up 
after  a  sultry  day.  "Mr.  Hallen,  Inspecting  Veterinary  Surgeon 
of  the  Bombay  Army,  has  stated  that  in  one  instance  he  stopped 
its  recurrence  in  a  native  cavalry  regiment,  where  it  had  been 
prevalent,  by  building  a  wall  high  enough  to  shelter  the  horses 
from  wind"  (Meyrick).  The  baneful  effects  of  chill,  particularly 
in  warm  climates,  are  far  greater  when  the  air  is  laden  with 
moisture,  than  when  it  is  comparatively  dry;  because,  under  the 
former  condition,  evaporation  from  the  skin  is  checked,  sweat 
bedews  the  body,  and  the  superficial  vessels  are  congested.  If, 
when  in  this  state,  the  animal  be  exposed  to  a  cold,  dry  wind,  there 
will  be  contraction  of  the  blood-vessels  of  the  surface  of  the  body, 
with  a  corresponding  rush  of  blood  to  the  underlying  tissues,  which 
determination  of  blood  may  cause  congestion  of  the  vessels  of  the 
spinal  cord,  with  consequent  paralysis.  The  effect  of  the  direct 
and  powerful  rays  of  the  «un,   probably,   predisposes  the   cord 
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to  become  thus  affected,  or  may  even  bring  about  degenerative 
changes  in  that  nerve  centre. 

POST-MORTEM  APPEARANCES.— The  appearances  of  recent 
cases  of  this  disease  are  those  of  congestion  of  the  cord  ai  the 
loins,  with,  consequently,  a  large  amount  of  senmi  (over  12  02. 
in  one  case,  according  to  Colonel  Fred  Smith)  in  the  spinal  canal 
Observers  are  generally  agreed  that  in  old  cases — ^no  distinction 
being  made  between  it  and  kumree — ^there  is  always  softening  of 
the  oord  at  that  part. 

TREATMENT  OF  SPINAL  CONGESTION.— Give,  in  the  first 
instance,  a  dose  of  aloes.  Blister  along  the  spine,  over  the  loinSi 
with  biniodide  of  mercury  ointment  (1  to  4  of  lard);  and  mix 
1  oz.  of  iodide  of  potassium  in  the  food  or  water  daily  for  a 
fortnight  or  so.  Keep  the  animal  warmly  clothed  and  stabled, 
and  give  green  food.  If  the  patient  can  stand  fairly  well,  slings 
may  be  of  use;  for  it  is  quite  possible  that  the  local  congestion 
might  be  increased  by  Ijmg  down.  If  the  paralysis  be  consider- 
able, slings  should  not  be  employed;  as  the  consequent  pressure 
on  the  abdomen  would  interfere  with  digestion.  If  the  animal 
is  unable  to  stretch  himself  out  in  order  to  urinate,  the  catheter 
should  be  passed  four  or  five  times  a  day. 

The  action  of  the  purgative  is  to  determine  blood  to  the  intes- 
tines, and,  consequently,  to  draw  it  away  from  the  congested  part ; 
while,  by  diminishing  the  amount  of  watery  fluid  in  the  blood,  it 
hastens  the  absorption  of  the  exuded  serum.  The  effect  of  the 
counter-irritant  (p.  17)  on  the  skin  is  to  diminish  the  blood-pres- 
sure of  the  congested  vessels,  and,  consequently,  to  relieve  the  un- 
healthy condition  which  they  are  in.  As  contraction  of  the  super- 
ficial vessels  is  the  original  cause  of  the  congestion  of  the  vessels 
of  the  cord,  it  is  reasonable  to  conclude  that  dilatation  of  the 
former  will  be  followed  by  more  or  less  contraction  of  the  latter. 
The  action  of  the  iodide  of  potassium  is  to  cause  absorption  of  the 
serum. 

A  fortnight  or  so  after  the  commencement  of  the  attack,  we  maj 
consider  that  the  inflammatory  stage  has  passed,  and  we  may  then 
limit  our  treatment  to  giving  a  drachm  of  nux  vomica  morning  and 
evening  in  the  food,  and  to  repeating  the  blister.  As  a  last  re- 
source, the  horse  may  be  fired  along  the  spine  over  the  loins.  The 
nux  vomica  should  be  discontinued  as  soon  as  nervous  twitchings 
make  their  appearance  in  the  muscles  of  the  animal,  or  when  his 
appetite  begins  to  fail. 

PREVENTIVE  MEASURES.— The  horse  should  be  warmly 
clothed,  according  to  the  season  of  the  year,  at  night,  and  at  other 
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times  when  the  temperature  of  the  atmosphere  is  liable  to  fall. 
Precautions  should  be  taken  to  prevent  the  animal  getting  chilled, 
especially  after  work.  His  body  should  not  be  washed.  It  is  a 
good  plan,  in  tropical  climates,  when  the  horse  is  picketed  in  the 
open,  to  protect  his  spinal  cord  from  the  direct  rays  of  the  sun, 
or  from  chill,  by  placing  a  folded  blanket  over  his  back  and  loins. 
The  horse  should  have  the  protection  of  a  wall  between  him  and  the 
quarter  from  which  cold  winds  may  be  expected  to  blow.  Of 
course,  these  precautions  are  necessary  only  in  places  where  the 
disease  is  common. 

Stringhalt 

is  a  symptom  of  disease  or  injury,  and  is  characterised  by  the  hock 
being  more  energetically  flexed  (bent)  than  it  is  extended  during 
morement.  In  mild  cases,  this  want  of  co-ordination  may  be 
noticed  only  when  the  animal  begins  to  move,  or  from  time  to  time 
as  he  progresses.  It  is  sometimes  intermittent,  as,  for  instance, 
it  may  be  present  one  day,  and  may  be  absent,  after  that,  for  one, 
two,  or  three  days.  In  bad  cases,  it  may  be  seen  at  every  step 
he  takes.  It  is  almost  always  confined  to  the  hind  legs,  and  oc- 
casionally afiPects  both  of  them.  In  nearly  every  case  it  gets  worse 
with  age,  and  becomes  aggravated  by  hard  work  and  injury. 
Twenty  years  ago,  it  was  comparatively  common  among  Edin- 
burgh cart-horses,  the  extensor  muscles  of  whose  hind  legs  had 
to  perform  very  severe  work,  when  ascending  the  steep  inclines 
that  are  in  that  city. 

Many  theories  have  been  put  forward  as  to  the  cause  of  string- 
halt,  which  is  generally  regarded  in  this  country  as  a  nervous 
disease.  This  supposition  is,  I  think,  strengthened  by  the  fact  that 
a  leg  which  is  affected  with  stringhalt  is  almost  always  in  an 
abnormally  high  state  of  sensibility.  Whatever  may  be  the  cause, 
the  fact  remains  that  diminution  of  the  muscular  power  which 
bends  the  hock,  reduces  as  a  rule  the  defective  action,  and  renders 
it  normal  in  many  cases.  With  this  object,  one  of  the  muscles 
which  helps  to  bend  the  hock  (the  peroneus)  is  thrown  out  of 
action,  by  removing  a  portion  of  its  tendon.  If  the  tendon  was 
simply  divided,  it  might  reunite  later  on.  This  operation  is 
performed  on  the  outside  of  the  leg  and  just  below  the  hock. 
It  should,  of  course,  be  done  under  antiseptic  precautions  (p.  70). 

I  think  slight  cases  of  stringhalt  are  more  readily  seen  in 
the  box  or  stall,  on  turning  the  animal  round  to  one  side  and 
then  to  the  other,  than  when  he  is  taken  outside. 

TREATMENT  is  generally  of  very  little  use,  except,  perhaps,  in 
mitigation,  when  the  affection  has  been  made  worse  by  over-exertion 
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or  injuiy,  iu  which  case,  rest,  physic,  and  warm  fomentations  might 
be  employed.  Slings  would  be  of  special  use,  in  order  to  give  rest, 
if  the  animal  was  not  inclined  to  lie  down. 

LEGAL  ASPECTT. — Stringhait  is  an  unsoundness  (Thompson  v. 
Patteson,  Oliphant's  "  Law  of  Horses  "),  on  account  of  its  always 
giving  rise  to  lameness.  In  Anderton  v  Wright  (Wigan  County 
Court,  1871,  "Veterinarian"  for  1871,  p.  522),  "His  Honour  said 
that  it  was  perfectly  clear  that  stringhalt  constituted  unsoundness." 

This  diseeise  not  only  impairs  the  present  and  future  useful- 
ness of  an  animal,  but  it  also,  as  a  rule,  greatly  increases  the 
difficulty  of  treatment  in  case  of  injury  to  a  limb  affected  with 
it,  on  account  of  the  unnaturally  high  sensibility  of  the  part. 

Australian  Stringhalt. 

SOURCES  OF  INFORMATION.— This  disease,  which  appears  to 
be  of  a  nervous  origin,  is  peculiar  to  Australia,  where  it  affects 
large  numbers  of  horses  in  certain  districts.  As  I  have  no  practical 
acquaintance  with  it,  beyond  seeing  two  or  three  cases  of  it  in 
horses  which  were  imported  to  Calcutta  from  Melbourne,  I  have 
taken  the  following  notes  and  extracts  from  veterinary  reports 
made  to  the  Minister  of  Aprriculture  for  Victoria  (Australia)  hy 
Mr.  W.  T.  Kendall  M.R.C.V.S.  (Principal  of  the  Melbourne  Veter- 
inary College)  and  Mr.  Edward  Stanley,  F.R.C.V.S.,  both  of  whom 
have  had  much  practical  experience  of  it. 

HISTORY. — As  far  as  Mr.  Kendall  can  learn,  Australian  string- 
halt  was  not  seen  before  1865  or  1867  in  Victoria,  where  it  made 
its  first  appearance  in  some  of  the  oldest-settled  districts,  such  as 
Dandenong,  Heidelberg  and  Fern-Tree  Gully.  It  seems  to  have 
been  imported  to  New  South  Wales  from  Victoria. 

OCCURRENCE.— Mr.  Kendall  states  that  it  appears  to  follow  in 
the  wake  of  agriculture,  and  that  it  breaks  out  most  frequently  in 
paddocks  which  have  been  ploughed  and  then  laid  down  in  grass, 
although  it  is  not  exclusively  confined  to  them.  As  a  rule  it 
prevails  in  low-lying  rich  lands  and  river  flats,  but  sometimes  it 
occurs  on  high  ground.  It  always  comes  on  suddenly,  and  without 
any  assignable  cause. 

CONTAGIOUSNESS.— Mr.  Stanley  gives  several  instances  to 
prove  his  reasonable  assumption  that  an  animal  suffering  from 
Australian  stringhalt  may  indirectly  communioate  the  disease  to 
other  horses,  by  contaminating  the  herbage  on  which  they  are 
g^razing. 
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SUSCEPTIBILITY.— Mr.  Kendall  tells  us  that  it  attacks  all 
classes  of  horses  at  grass,  irrespective  of  age,  sex  or  condition ;  but 
that  it  rarely  affects  horses  which  are  exclusively  stable-fed. 
Animals  under  eighteen  months  old  and  small  ponies  are  least 
liable.  Mr.  Kendall  has  met  with  a  few  instances  of  foals  and 
yearlings  which  became  infected.  Horses  which  are  at  grass  with 
cattle  and  sheep,  seem  to  bo  less  prone  to  take  the  disease,  than 
when  these  ruminants  are  absent. 

Australian  stringhalt  is  generally  regarded  as  peculiar  to  horses, 
although  Mr.  Kendall  suspects  that  an  outbreak  of  disease  which 
he  observed  among  20  store  cows,  was  due  to  it.  "  Further  proof 
is  wanting  to  establish  the  identity  between  this  and  the  disease 
from  which  the  horses  died ;  but  the  fact  of  so  many  cattle  being 
affected  in  the  same  way  at  the  same  season  of  the  year,  and  in 
a  paddock  adjoining  the  one  where  the  horses  were,  is  worthy  of 
being  plaoed  on  record." 

SEASON  OF  ATTACK.— "It  is  usually  about  the  autumn  when 
the  disease  makes  its  appearance ''  (Kendalt), 

CAUSE. — No  exact  information  is  available  as  to  the  producing 
agent  of  Australian  stringhalt.  The  following  are  some  of  its  sup- 
posed causes : — 

1.  The  eating  of  so-called  dandelion  (Hypocharis  radicata),  which 
was  introduced  into  Australia  from  Great  Britain,  and  which  is 
known  as  cat's  ear  or  flatweed.  The  fact  that  it  "  has  no  con- 
nection with  Australian  stringhalt  is  proved  by  the  great  numbers 
of  horses  eating  it,  and  never  having  the  disease.  It  is  known  to 
exist  in  localities  free  from  this  weed,  which  has  no  medical  or 
poisonous  properties  "  (Stanley),  Besides,  it  is  not  a  disease  pro- 
ducer in  the  country  of  its  origin. 

2.  "  The  Richmond  outbreak  was  attributed  to  a  metallic  poi'^on 
known  as  venadium^  which  was  found,  on  analysis,  to  exist  in  the 
clay  taken  from  the  water-hole  supplying  the  affected  paddock,  the 
water  being  very  low  at  the  time ;  and  the  fact  of  the  disease  being 
only  in  this  paddock,  and  recurring  year  after  year  in  it,  strength- 
ened the  assumption.  ...  At  Camden,  where  the  disease  was  very 
severe,  and  in  one  paddock  only,  the  water  supply  was  from  a 
running  stream,  and  no  venadium  could  be  detected,  so  the  vena- 
dium  theory  is  untenable  "  (Stanley). 

3.  The  fact  that  the  disease  is  confined  to  Australia,  shows  that 
it  is  not  caused  by  chill,  rheumatism,  or  any  of  the  known  kinds 
of  intestinal  worms,  ticks,  or  blood-sucking  flies. 

4.  A  study  of  the  respective  symptoms  and  course  of  kumree 
(p.  543),  ordinary  stringhalt  (p.  549),  and  chorea  (St.  Vitus's  dance) 
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proves  that  none  of  these  diseases  is  similar  to  Australian  string- 
halt. 

DURATION  OF  AN  ATTACK.—"  The  attack  is  sudden  in  all 
forms  of  the  disease.  A  horse  may  apparently  be  in  good  health 
one  day,  and  on  the  next  be  badly  affected,  and  it  not  unfrequently 
happens  that  the  horse  remains  in  the  same  state  in  which  he  was 
found,  for  nine,  twelve,  or  eighteen  months.  In  slight  cases  he 
may  recover  in  five  or  six  months,  but  the  average  duration  of  the 
disease  is  about  twelve  months.  Sometimes  a  horse  may  remain 
affected,  but  be  able  to  work  for  years ;  recovery,  however,  usually 
takes  place  sooner  or  later  without  treatment  of  any  kind.  When 
the  disease  proves  fatal,  death  usually  takes  place  about  the  fourth 
or  fifth  day  from  the  commencement "  {Kendall), 

VARIETIES  OF  THE  DISEASE.— Mr.  Kendall  considers  that 
this  malady  has  three  forms,  namely,  local,  general,  and  acute 
general. 

"SYMPTOMS  OF  THE  LOCAL  FORM.— This  is  the  most  com- 
mon form  of  the  disease,  and  is  characterised  by  a  peculiar  jerking 
action  in  one  or  both  hind  legs,  which  may  be  so  slight  as  to  be 
noticeable  only  when  the  animal  is  suddenly  turned  round  or  made 
to  go  backwards ;  but  in  more  severe  cases,  both  hind  legs  may  be 
so  badly  affected  that  progression  can  only  be  accomplished  by  a 
succession  of  bounds  and  plunges  extremely  painful  to  witness. 

"There  is  no  involuntary  twitching  of  the  limbs  as  in  chorea 
(St.  Vitus's  dance),  and  it  is  only  during  movement  or  attempted 
movement  that  the  convulsive  action  is  observed.  In  cases  where 
both  legs  are  badly  affected,  when  the  horse  desires  to  move  for- 
ward, the  hind  quarters  are  suddenly  elevated,  and  one  hind  leg 
is  violently  jerked  upwards,  sometimes  so  high  that  the  foot  strikes 
the  belly  and  remains  so  drawn  up.  The  other  is  then  brought  up 
in  a  similar  manner,  the  former  being  at  the  same  time  suddenly 
brought  to  the  ground  with  great  force.  At  other  times,  both  hind 
legs  will  be  jerked  up  simultaneously,  or  in  quick  succession,  and 
the  hocks  remain  flexed  to  their  utmost  extent,  until  the  haunches 
almost  reach  to  the  ground,  before  the  horse  has  power  to  bring  the 
feet  down. 

"  In  this  form  of  the  disease  there  is  generally  a  great  falling 
off  in  condition,  the  animal  having  a  careworn,  tucked-up  appear- 
ance. 

"The  appetite  is  almost  invariably  good,  and  the  digestive  and 
urinary  organs  appear  to  perform  their  functions  properly.  The 
pulse  is  usually  quick,  even  in  cases  of  long  standing.     In  one  case. 
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where  tlie  horse  had  been  affected  over  eighteen  months,  the  pulse 
was  taken  on  three  different  occasions,  and  numbered  sixty  each 
time. 

"This  form  of  the  disease  seldom  proves  fatal,  and  affected 
animals  usually  recover  without  treatment,  in  from  twelve  to 
eighteen  months,  and  I  have  heard  of  very  few  instances  of  horses 
having  a  relapse  after  improvement  has  set  in.  As  soon  as  the 
warm  weather  comes,  the  symptoms  gradually  disappear,  and  the 
horse  resumes  control  over  the  motions  of  his  limbs,  and  regains 
his  condition.  If  put  to  light  work  and  well  cared  for,  recovery 
seems  to  be  hastened. 

"  SYMPTOMS  OF  THE  GENERAL  FORM.— This  form  of  the 
disease  is  mostly  confined  to  the  lighter  breed  of  horses,  and  usually 
affects  a  greater  percentage  of  the  horses  on  the  paddocks  or  farms 
where  it  prevails,  than  the  previous  form ;  but  is  not  so  widely 
distributed  and  occurs  only  in  certain  seasons.  The  fore  legs  are 
generally  affected  as  well  as  the  hind  ones,  but  instead  of  being 
jerked  up  like  the  latter,  they  are  carried  stiffly  forward,  the  knee 
being  scarcely  bent  at  all. 

"  The  too  is  dragged  along  the  ground,  and  the  animal  stumbles 
awkwardly.  When  undisturbed,  a  horse  affected  in  this  manner 
may  pasture  and  get  about  without  much  difficulty,  but  cannot  get 
alon^  at  all  under  excitement. 

"  I  have  gone  into  a  paddock  where  a  number  of  horses  were 
grazing,  and  could  scarcely  see  anything  the  matter  with  them, 
until  I  rushed  suddenly  amongst  them,  when  they  immediately 
began  to  plunge  and  flounder  about  in  all  directions.  Some  of 
them  would  fall  over,  and  others,  after  making  one  or  two  violent 
struggles  to  get  away,  would  come  to  a  sudden  standstill  as  though 
rooted  to  the  ground,  their  heads  being  elevated  and  nostrils  di- 
lated, gasping,  as  it  were,  for  breath,  and  making  a  loud  roaring 
or  flapping  sound  during  respiration.  If  near  enough,  the  heart 
may  be  heard  beating  violently.  When  there  is  plenty  of  grass, 
there  is  not  much  loss  of  condition  in  this  form  of  the  disease,  and 
with  the  exception  of  the  above  symptoms  in  varying  degrees  of 
intensity,  horses  thus  affected  are  apparently  in  good  general  health 
and  spirits. 

"  SYMPTOMS  OF  THE  ACUTE  GENERAL  FORM.— This  form 
has  never  appeared  to  my  knowledge,  except  in  isolated  cases,  until 
the  present  season  (1885),  and  to  it  is  attributable  the  recent 
heavy  mortality  amongst  horses  in  Gippsland. 

"  The  symptoms  differ  considerably  from  those  of  either  of  the 
other  forms,  but  as  all  three  are  found  affecting  different  animals 
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in  the  same  mobs  at  the  same  time  and  under  preciselj  similar 
circumstances,  it  is  evident  that  they  are  only  modifications  of  the 
same  disease,  and  are  due  to  the  same  cause  or  causes. 

"The  first  indication  of  the  disease  is  an  alteration  in  the 
animal's  gait.  There  is  a  dragging  in  all  the  limbs  and  frequent 
stumbling ;  the  hind  fetlocks  knuckle  over,  and  the  thighs  have  a 
thin  wasted  appearance,  when  viewed  from  behind.  The  horse 
stands  and  moves  in  a  crouching  manner ;  the  hind  quarters  being 
carried  low,  and  all  the  joints  of  the  hind  limbs  fiexed.  In  some 
cases  the  muscles  of  the  shoulders  also  become  atrophied.  If  the 
horse  is  made  to  move  any  distance,  he  breaks  out  into  a  perspira- 
tion. As  in  the  other  forms  of  the  disease,  the  attack  is  usually 
very  sudden,  and  the  sudden  wasting  of  the  muscles  is  not  so  easily 
accounted  for.  If  the  horse  should  fall  or  lie  down,  he  may  be 
unable  to  rise,  and,  if  not  properly  attended  to,  death  usually  takes 
place  about  the  third  or  fourth  day.  When  down,  the  animal 
struggles  violently,  and  often  paws  great  holes  in  the  ground,  using 
the  hind  legs  as  well  as  the  fore  ones,  thus  showing  that  the  in- 
ability to  rise  is  not  due  to  paralysis  of  the  hind  extremities,  as 
some  suppose ;  for  if  raised  by  means  of  slings,  he  can  both  stand 
and  walk ;  and  if  the  horse  has  not  lain  too  long  before  assistance 
is  given,  and  is  properly  attended  to  afterwards,  he  usually  re- 
covers. When  standing,  the  weight  is  frequently  shifted  from  one 
hind  leg  to  the  other,  and  the  limb  that  is  being  relieved  is  sud- 
denly snatched  up,  though  not  to  the  same  extent  as  in  the  other 
two  forms  of  the  disease.  The  crouching  attitude  with  the 
knuckling  over  of  the  hind  fetlocks  is  maintained  in  standing,  and 
the  animal  is  often  wet  from  perspiration  as  if  from  pain.  The 
fetlock  joints  are  often  hot,  tender  and  swollen.  The  appetite  is 
generally  good  in  all  forms  of  the  disease,  and  even  when  down 
in  the  last-described  form,  the  horse  will  often  eat  up  to  the  last. 
Beyond  perhaps  a  little  constipation,  the  bowels  remain  unaffected, 
and  the  urine  is  voided  in  the  usual  quantities  without  difficulty. 
The  pulse  is  invariably  quick  in  all  forms  of  the  disease,  is  often 
weak,  and  sometimes  both  irregular  and  intermittent,  showing  that 
the  action  of  the  heart  is  disturbed.  The  breathing  is  not  mate- 
rially affected,  except  when  the  horse  has  been  disturbed,  or  is 
suffering  more  than  usual  pain.  The  internal  temperature  did 
not  vary  more  than  one  or  two  degrees  beyond  the  normal,  in  any 
of  the  cases  that  came  under  my  notice.  The  mucous  membranes 
are  usually  normal,  though  sometimes  there  may  be  a  slight  yel- 
lowish tinge.  The  first  sign  of  recovery  in  this  form  is  a  gradual 
straightening  of  the  hind  fetlocks,  and  disappearance  of  the  pain 
and  nervousness ;  but  the  muscles  of  the  thighs  and  shoulders  are 
slow  to  regain  their  ordinary  form"  (Kendall). 
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"PREVENTION.— From  what  has  already  been  stated,  it  is 
clearlj  evident  that  a  change  of  pasture,  as  well  as  of  locality,  is 
one  of  the  surest  means,  not  only  for  preventing  the  disease,  but 
also  for  hastening  recovery  in  those  already  affected.  Pasturing 
cattle  or  sheep  along  with  horses  appears  to  have  a  beneficial  in- 
fluence. Overstocking  and  long-continued  pasturing  exclusively 
with  horses  should  be  avoided,  especially  on  land  that  has  been 
under  the  plou£:h  and  afterwards  laid  down  with  cultivated  grasses. 

"  TREATMENT.— Of  this  little  can  be  said,  except  that  all  sorts 
of  remedies,  both  likely  and  unlikely,  have  been  tried,  chiefly  by 
unskilled  hands,  with  about  an  equal  amount  of  success.  A  change 
of  locality,  especially  if  a  dry,  well-sheltered  paddock  is  chosen, 
and  the  warm  simmier  weather  seems  to  hasten  recovery,  which 
is  invariably  tardy  under  all  circumstances.  Some  good  has  been 
thought  to  have  been  done  by  applying  pitch  plasters  and  blisters 
etc.,  along  the  back,  and  by  the  internal  use  of  salts  of  soda  and 
potash,  colchicum,  nux  vomica,  and  various  other  drugs,  and  by 
repeated  physicking,  warm  clothing,  etc. ;  but  it  seems  doubtful 
whether  the  oases  that  have  been  so  treated,  would  not  have  reco- 
vered quite  as  soon  if  they  had  bee-n  left  to  themselves,  as  they 
almost  invariably  do  in  the  first  two  forms  of  the  disease.  In  the 
third  form  it  is  necessary  to  tend  and  nurse  the  sick  animals,  and 
to  use  slings  when  they  are  unable  to  rise  from  the  ground.  When 
this  is  done  in  the  early  stages,  and  the  animals  are  fed  on  good 
nourishing  food,  they  are  soon  out  of  danger,  and  recovery,  though 
slow,  is  pretty  certain. 

"Blistering  the  fetlock  joints  seems  to  have  had  a  beneficial 
effect  in  a  few  cases  where  it  has  been  tried  *'  (Kendall). 


Orib-biting  and  Windsuoking. 

DEFINITION. — Cribbing  and  windsuoking  are  two  forms  of 
the  same  vice,  in  the  practice  of  which,  the  horse,  while  standing 
still,  draws  air  into  his  mouth,  makes  a  convulsive  effort  to 
swallow  it.  and  then,  generally,  emits  a  guttural  noise.  If,  for  the 
exercise  of  this  habit,  he  needs  the  support  of  some  fixed  object, 
he  is  said  to  be  a  crib-biter.  If  he  does  not  require  it,  he  is  called 
a  windsucker.  In  a  few  confirmed  cases,  the  animal  will  crib,  if 
a  suitable  support  be  present ;  but  if  it  be  absent,  he  will  wind- 
suck.  Although  the  change  at  present  might  be  too  much  opposed 
to  long-establififlied  custom  to  warrant  its  adoption ;  I  venture  to 
suggest  for  future  consideration,  "air-swallowing"  as  a  general 
term  for  cribbing  and  windsuoking,  and  would  call  the  former. 
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"  air-swallowing  with  support,"  and  the  latter,  "  air-swallowing  with- 
out support." 

METHODS  OF  PRACTISING  THE  VICE.— The  oribber  seleotg 
his  object  of  support  at  such  a  height  from  the  ground  that,  while 
using  it  and  while  standing  up,  he  will  be  able  to  draw  in  his 
chin  towards  his  breast  and  arch  his  neck.  The  supporting  object 
will  therefore  never  be  on  the  level  of  the  ground  or  placed  high 
up ;  for  to  reach  it  in  either  of  these  positions,  he  would  have  to 
stretch  out  his  head  and  neck.  I  have  never  heard  of  a  case  of 
a  horse  cribbing  or  windsucking  while  lying  down.  The  cribber, 
when  tied  up  in  a  stall,  will  generally  utilise  for  the  practice  of  his 
vice,  the  edge  of  the  manger  or  rack-chain;  as  these  are  usually 
the  most  convenient  objects  within  reach.  Horses  have  been  known 
to  crib  on  one  of  their  forelegs.  The  cribber  shows  little  or  no 
preference,  however,  in  the  stable  or  out  of  it,  so  long  as  the 
selected  object  serves  his  purpose.  As  a  rule,  he  seizes  his  point 
of  support  with  his  front  teeth,  which  consequently  become  worn, 
chiefly,  as  follows:  — 

1.  By  the  front  (and  in  exceptional  cases,  the  rear)  edges  of 
the  teeth  becoming  more  or  less  irregularly  bevelled  (Figs.  147, 
148  and  149). 

2.  By  the  teeth  becoming  shortened.  We  may  here  recognise 
the  effect  of  the  wearing-down  process,  by  taking  a  front  view 
of  the  teeth  (Fig.  150). 

3.  By  the  teeth  becoming  bevelled  and  shortened. 

In  the  foregoing  cases,  the  wear  is  almost  always  confined  to 
the  front  and  middle  incisors  (nippers).  We  can  see  that  in  Fig. 
148,  three  of  the  comer  incisors  were  also  implicated. 

4.  Goubaux  and  Barrier  state  that  the  cribber,  in  the  practice 
of  his  vice,  may  effect  vertical  grooving  between  the  incisors  by 
friction  against  the  rack-chain,  and  that,  when  such  an  animal 
wears  a  groove  between  one  pair  of  incisors,  so  deep  as  to  hurt 
his  gum,  or  to  reach  the  sensitive  portion  of  the  teeth,  he  will  try 
another  pair  of  incisors ;  and  so  on. 

All  these  forms  of  wear,  more  or  less  complicate  the  determina^ 
tion  of  age  by  the  teeth. 

Many  horses,  though  free  from  the  vice  of  crib-biting,  wear  their 
teeth  in  a  manner  somewhat  like  that  of  cribbers,  on  account  of 
biting  at  their  manger,  etc.,  from  irritability,  when  being  groomed, 
and  sometimes  from  idleness.  Here  the  question  as  to  the  animal 
being  a  cribber,  will  be  determined  by  the  absence  or  presence,  on 
his  part,  of  any  attempt  to  swallow  air. 

Cribbing,  "however,  is  not  always  characterised  by  wear  of  the 
teeth.     The  support  may  be  taken  by  the  lips,  chin,  lower  edges 
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of  the  branches  of  the  jaw,  and  in  exceptional  cases  by  the  throat 
just  below  the  larynx ''  (CadSac). 

When  the  cribber  has  obtained  his  required  support,  he  will 
take  air  into  his  partly-opened  mouth,  and  having  drawn  in  his 
chin  towards  his  breast,  and  arched  his  neck,  he. will  make  a  con- 
vulsive effort  to  swallow  the  mouthful  of  air ;  and  at  the  same  time 
will,  as  before  said,  emit  a  characteristic  grunt.  By  drawing  his 
tongue  backwards  and  upwards,  he  will  raise  the  soft  palate,  and 
will  close  the  air-passage  which  leads  into  the  nostrils,  and  will 
also  close  the  entrance  into  the  windpipe. 

"  The  windsucker,  generally,  begins  by  backing  away  from  the 


Fig.  147. — Side  view  of  the  incisor  teeth  of  a  crib-biter,  30  years  old  (same 
as  shown  in  Fig.  148). 

manger;  poking  his  nose  out;  sucking  air  into  his  mouth,  as  may 
be  seen  by  the  forward  and  backward  movements  of  his  lips,  which 
he  sometimes  smacks  together,  or  rolls  them  from  one  side  to  the 
other  as  if  he  was  trying  to  form  in  bis  mouth  a  bolus  of  food  in 
order  to  swallow  it.  At  the  same  time,  he  places  his  tongue 
against  his  palate.  He  may  stop  at  this  point,  in  which  case  his 
effort  will  end  only  in  the  swallowing  of  saliva,  which  does  not 
satisfy  him"  {Cadiac),  In  well-developed  cases,  he  draws  in  his 
chin  towards  his  breast,  arches  his  neck,  and  violently  contracts  the 
muscles  of  deglutition  in  the  same  manner  as  the  cribber,  in  his 
effort  to  swallow  the  mouthful  of  air,  which,  on  account  of  its  ex- 


558  NERVOUS  DISEASES. 

treme  compressibility,  he  finds  difficult  to  ''get  down."  It  has 
often  been  remarked  that  an  old  cribber  or  windsuckel:  may  be 
known  by  the  imusually  large  development  of  the  muscles  (stemo- 
maxillaris  and  omo-hyoideus,  among  others)  which  the  practice  of 
his  vice  calls  into  play. 

Farges  gives  an  instance  of  a  foal  practising  it  at  three  months, 
and  others  at  six  months  old. 

GMBBING  AND  WINDSUCXING  BY  ANIMALS  OTHER 
THAN  THE  HOHSE.— Several  cases  of  cribbing  and  windsucking 
by  horned  cattle,  and  of  cribbing  by  pigs  are  on  record.  Cadeac 
states  that  mules  have  never  been  known  to  be  affected  with  either 
fofm  of  this  vice. 

Aerophagia  (air-swallowing)  is  recognised  as  a  nervous  disease 
in  human  medicine.  ''  In  the  Edinburgh  Hospital  Reports  of  1895, 
Dr.  John  Wyllie  has  described  the  cases  of  neurotic  individuals  who 
acquired  the  power  of  creating  by  muscular  action  negative  pres- 
sure in  the  oesophagus  and  thus  sucked  air  into  their  stomachs. 
In  the  Lancet  of  August  1st,  1896,  p.  304,  Dr.  G.  A.  Sutheiiand 
published  a  case  of  this  kind.  Dr.  Wyllie  terms  this  condition 
'  air-sucking '  and  distinguishes  it  from  air-swallowing.  The  case 
of  one  of  Bamum's  'freaks,'  who  could,  by  swallowing  air,  pass 
rapidly  from  the  appearance  of  emaciation  to  corpulency,  may 
also  be  mentioned  "  ("  Lancet "). 

NATURE. — ^It  appears  that  the  horse  requires  practice  to  suc- 
cessfully accomplish  the  effort  which  he  makes  to  swallow  air  when 
cribbing  or  windsucking.  Hence,  we  find  as  a  rule  that  marked 
flatulent  distension  of  the  abdomen,  as  a  consequence  of  the  action 
of  this  vice,  is  present  only  in  confirmed  cases.  When  there  is  no 
distension,  we  may  assume  that  but  little  air  is  swallowed,  or  that 
the  air  w'hich  is  taken  into  the  mouth  is  expelled  from  it  when 
muscular  relaxation  occurs  after  the  spasm  peculiar  to  the  vice 
has  taken  place.     Both  forms  of  this  vice  get  worse  with  age. 

Windsucking,  which  is  much  rarer  than  cribbing,  appears  to  be 
the  more  developed  form  of  the  two;  for  its  practice  is  far  more 
frequently  followed  by  flatulent  distension  than  that  of  crib-biting. 

Cadeac  citas,  among  others,  the  following  proofs  that  air-swallow- 
ing and  not  eructation  (belching)  is  the  essential  act  of  cribbing 
and  windsucking: — 

1.  The  attitude  of  drawing  in  the  chin  and  rounding  the  neck, 
in  which  this  vice  is  practised,  is  that  of  swallowing  and  not  of 
belching,  in  which  the  head  and  neck  are  extended  as  much  as  pos- 
sible. 

2.  If  the  gullet  of  the  cribber  or  windsucker  be  laid  bare,  we 
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can  observe  during  the  practice  of  the  vice,  that  a  gulp  of  air 
passes  down  the  gullet  in  the  direction  of  the  stomach. 

3.  Owing  to  the  peculiar  construction  of  the  horse's  stomach, 
which,  under  ordinary  circtunstances,  does  not  permit  of  vomiting, 
wo  may,  in  the  dead  animal,  fill  the  stomach  with  air  from  the 
bowel  end,  without  any  of  the  air  escaping  into  the  gullet. 

4.  The  gas  in  the  stomach  and  first  part  of  the  intestines  of 
wind-suckers,  has  been  proved  by  chemical  analysis  to  consist 
exclusively  of  ordinary  air. 

5.  If  this  vice  were  characterised  by  belching,  the  employment 


Fig.  148. — Front  view  of  the  incisor  teeth  of  a  crib-biter,  30  years 
old.  N.B. — The  tushes  of  the  lower  jaw  are  in  view,  owing  to 
great  age. 

of  means  that  would  prevent  its  practice  would  naturally  be  fol- 
lowed by  flatulent  distension  of  the  abdomen,  which,  however,  does 
not  ensue  if  such  preventive  means  be  used. 

6.  Gerlach  and  Hering  have  proved  that  the  division  of  certain 
swallowing  muscles  (sterno-hyoideus,  suh-scapiilo-hyoideuSy  and 
sterncHmaxillaris)  will  stop  the  vice  for  the  time  being. 

To  me,  a  thoroughly  satisfying  proof  that  swallowing  air  and 
not  its  eructation  is  the  essential  act  of  this  vice,  is  the  fact  that 
placing  in  the  animal's  mouth  a  bridle  with  a  hollow  mouthpiece 
perforated  with  holes  (p.  562),  will  prevent  its  practice.  "We  can 
easily  see  that  the  use  of  this  contrivance,  by  furnishing,  at  each 
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side^  a  way  of  escape  for  the  air^  will  render  it  impossible  for  the 
horse  to  force  backwards  the  air  in  his  mouth;  and  that  it  can  in 
no  way  check  eructation. 

The  swallowing  of  air  in  cribbing  or  windsucking  appears  to  serve 
no  useful  end;  for  its  prevention  does  not  injure  the  health  in 
any  way. 

FHEQUENCY  OF  THE  ACT  AND  MODIFYING  CIRCUM- 
STANCES.— ^The  frequency  of  the  practice  of  this  vice  varies 
greatly  in  different  cases.  *'  We  may  see  animals  engaged  at  it 
during  and  after  feeding.  Some  practise  it  at  each  mouthful 
Others  begin  only  after  having  had  their  food.  The  nature  of  the 
food  and  the  process  of  digestion  have  no  influence  on  its  fre- 
quency" (Gadiac).  The  affected  animal  loves  to  indulge  in  this 
vice  in  solitude,  and  will  often  refrain  from  it,  if  any  person,  and, 
sometimes,  if  another  horse  be  present.  Bellanger  tells  us  that 
a  cribber  refrained  from  cribbing  during  the  entire  duration  of 
the  Italian  war,  and  took  to  it  again  only  when  he  returned  to 
his  stable.  Ponsecchi  records  the  same  thing  with  respect  to 
cavalry  horses  which  were  employed  during  manoeuvres.  Hard 
work  often  checks  it  for  the  time  being,  and  so  does  illness,  in 
which  case,  as  Cadeac  remarks,  its  renewal  may  be  r^arded  as  a 
sign  of  conyalescence. 

CAUSES. — ^There  is  evidently  a  close  connection  between  the  vice 
of  crib-biting  and  the  diminution  of  work  which  domesticity  en- 
tails on  the  front  teeth  of  stabled  horses ;  the  teeth,  being  a  form 
of  epidermal  growth,  which  is  stimulated  by  pressure  (p.  190).  In 
the  case  of  mankind,  cooking,  by  softening  the  food,  is  a  great 
cause  of  dental  decay.  The  human  practice  of  chewing  toothpicks, 
straws,  and  other  comparatively  hard  substances,  is  an  action 
obviously  prompted  by  the  requirements  of  dental  growth.  Horsea 
in  a  state  of  nature  use  their  front  teeth  in  the  prehension  and 
pulling  of  their  food,  far  more  than  they  would  do  in  a  box  or 
stall,  especially  when  their  hay  takes  the  form  of  "  chop " ;  hence 
the  almost  invariable  tendency  which  stabled  horses  have  to 
gnaw  wood-work.  I  am  unable  to  trace  the  connection  between 
this  habit  and  the  serious  vice  of  wind-sucking. 

Idleness  and  ennui  are  two  potent  predisposing  causes  of  this 
vice,  even  if  they  do  not  give  rise  to  it.  Irritability  while  groom- 
ing may  prompt  a  horse  to  crib,  by  inducing  him  to  catch  hold 
of  his  manger  with  his  teeth.  "Want  of  food  disposes  horses  to 
lick  their  manger  and  the  walls  o-i  their  stalls,  and  thus  to  con- 
tract this  vice "  {Cadeac).  Charles  Martin  regards  insufficiency 
in  the  volume  of  the  food  and  arrangements  of  the  manger  which 
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facilitate  cribbing  as  the  principal  causes.  Mr.  Crowhurst, 
F.R.C.V.S.  ("  Vet.  Record,"  25tli  Jan.,  1902),  takes  the  same  view, 
and  states  that  he  has  never  seen  cart  horses  crib,  and  that  their 
immunity  is  due  to  the  fact  that  these  animals  are  always  given 
bulky  food.     Farges  has  shown  that  heredity,  especially  on  the 


Fig.  149. — Perpendicular  view  of  tables  of  the  incisor  teeth  of  a  crib- 
biter  (same  as  Figs.  147  and  148). 

paternal  side,  is  a  frequent  cause  of  this  vice.  All  experienced 
horsemen  are  aware  that  it  is  often  acquired  by  imitation,  which 
fact,  as  pointed  out  by  Farges,  is  true  only  as  regards  young  horses. 
It  is  possible  that  irritation  from  teething  or  worms  may  induce  it. 

EFFECT  ON  HEALTH.— The  practice  of  this  vice  gives  rise  to 
various  diseased  conditions  of  the  alimentary  canal,  such  as :  dila- 
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tion  of  the  gullet  and  of  the  Btomach ;  injury  to  the  walls  of  the 
stomach;  and  chronic  inflammation  of  the  stomach  and  intestinea. 

PREVENTION.— Being  aware  of  the  evil  influence  of  imitation 
among  young  horses  in  the  acquisition  of  this  vice,  we  should  be 
very  careful,  even  among  foals,  to  protect  them  against  it. 

"nie  only  certain  means,  with  which  I  am  acquainted,  for  pre- 
venting the  cribber  or  windsucker  from  practising  his  vice,  are 
those  which  render  it  impossible  for  him  to  perform  the  somewhat 
diflicult  feat  of  swallowing  air,  and  which  may  be  applied  in  the 
following  ways : — 

1.  By  preventing  him  from  compressing  the  mouthful  of  air 
which  he  intends  to  force  into  his  gullet.  We  may  effect  this  by 
putting  on  a  bridle  of  which  the  mouthpiece  is  a  perforated  cy- 
linder. For  the  object  in  question,  the  natives  of  India  have  used 
from  time  immemorial  this  contrivance  in  the  form  of  a  piece  of 
female  bamboo  with  holes  bored  in  it.  The  great  objection  to  the 
carrying-out  of  this  principle  is  the  fact  that  the  continued  pre- 
sence of  any  kind  of  bit  in  the  mouth  will  make  the  mouth  sore 
in  a  few  days. 

2.  By  preventing  the  animal  from  drawing  in  his  chin  towards 
his  breast,  which  we  can  do  by  fixing  a  stick  or  other  object  of 
suitable  length,  below  his  neck,  between  the  chin  and  breast. 

3.  By  rendering  the  muscles  which  draw  in  the  chin  and  which 
arch  the  neck,  unable  to  contract.  We  can  accomplish  this  by 
buckling  a  strap — ^which  should  be  broad,  so  as  to  avoid  injury  to 
the  mane — ^round  the  neck  at  its  narrowest  part  (just  behind  the 
angles  of  the  lower  jaw),  at  suoh  a  degree  of  tightness  that  it  will 
prevent  the  muscles  from  contracting,  but  will  not  interfere  with 
the  breathing  or  with  the  swallowing  of  food  or  water.  We  may 
note  that  decrease  in  the  length  of  a  muscle  on  contracting,  is  ac- 
companied by  increase  in  its  thickness;  and  that  the  muscular 
effort  required  to  swallow  air  is  far  greater  than  that  which  is 
necessary  for  swallowing  food  or  water. 

The  contrivances  respectively  mentioned  in  the  two  preceding 
paragraphs,  are,  for  increasing  their  effect,  sometimes  provided 
with  spikes,  the  use  of  wihich  is  not  without  danger.  The  stiok, 
strap,  and  other  appliances  for  a  like  object,  may  be  obtained  from 
a  saddler  or  veterinary  instrument  maker. 

For  preventing  cribbing  with  the  teeth,  we  may  use,  during  the 
intervals  between  feeding  hours,  a  specially  made  bar  muzzle,  which, 
while  checking  this  practice,  will  allow  the  horse  to  eat  his  hay. 
The  crib-biter  may  be  picketed  in  his  stall  by  one  fore  leg  in  front, 
and  by  the  opposite  hind  leg  behind,  instead  of  being  tethered  in  the 
usual  manner  by  a  rope  or  chain  to  his  headstall.     Or  he  wnj  be 


CRIB-BITING.  563 

kept  in  a  loose  box  in  Vhich  there  is  no  object  for  him  to  lay  hold 
of  with  his  teeth ;  and  he  may  be  fed  from  a  sheet  placed  on  the 
ground.  If  it  is  not  convenient  to  do  this,  we  may  oover  the  edge 
of  the  manger  and  other  prominent  objects  with  some  substance 
which  the  animal  will  not  like  to  grasp  with  his  teeth,  such  as 
that  used  for  making  iron  wire  mill  sieves,  or  rope  made  of  coarse 
fibres.  Cocoanut  (or  moonj  in  India)  fibre  will  answer  the  purpose. 
To  increase  the  effect  of  these  preventives,  which  are  not  always 
successful,  we  may  smear  the  edge  of  the  manger,  etc.,  with  some 


Fig.   150. — Front  view  of  the  incisor  teeth  of  a  crib-biter  who 
wore  down  only  his  upper  incisor  teeth. 

evil-tasting  and  vile-smelling  substance,  such  as  aloes  or  coal  tar. 
Mr.  J.  Moir,  M.R.C.V.S.,  has  had  excellent  results  in  preventing 
horses  from  cribbing  and  in  curing  them  of  this  vice,  by  smearing 
with  slacked  lime  the  wood  work  and  other  objects  on  which  the 
animal  cribs  or  wind-sucks.  He  prepares  the  lime  as  follows : 
Put  the  desired  quantity  of  quicklime  into  a  vessel,  add  water  and 
stir  it  round  until  a  soft  paste  is  formed,  and  cover  over  with  a  little 
water  to  keep  it  moist. 

TREATMENT.— <jive  plenty  of  hay  and  green  food,  so  as  to 
feed  the  animal  as  nearly  as  practicable  under  natural  conditions. 

36* 
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Mr.  Crowhurst  wisely  advises  that  he  should  be  fed  on  the  ground 
and  not  from  a  manger. 

It  is  well  to  allow  the  cribber  or  wind-sucker  (and,  indeed,  every 
horse)  a  constant  supply  of  water  in  his  stall,  and  a  lump  of  rock- 
salt  (weighing,  saj,  2  lbs.),  to  lick  when  he  chooses. 

LEGAL  ASPECT  OF  CRIB-BITING  AND  WIND-SUCKING  — 
These  habits  are  regarded  from  a  legal  point  of  view,  as  vices  and 
not  as  unsoundness,  as  we  maj  see  from  the  case  of  "  Scholefield  y. 
Robb"  ("Moody  and  Robinson's  Reports,"  Vol.  i.,  p.  210),  which 
was,  "  on  the  warranty  of  a  horse  *  that  it  was  sound  and  free  from 
vice.'  The  horse  was  bought  to  be  delivered  at  a  future  day,  and 
the  case  of  the  plaintiff  was,  that  the  horse  was  a  crib-biter  and 
wind-sucker. 

"  Parke,  B.,  told  the  jury,  that  if  they  thought  the  horse,  at  the 
time  of  its  being  sold,  and  of  the  warranty  being  given,  was  not 
a  crib-biter,  their  verdict  on  both  the  last  issues  must  be  for  the 
defendant;  but,  even  if  the  evidence  of  the  plaintiff  satisfied  them 
that  the  horse  was  a  crib-biter  at  the  time  of  the  warranty,  such 
evidence  would  not,  in  his  opinion,  support  the  allegation  that  it 
was  then  unsound,  so  as  to  entitle  the  plaintiff  to  a  verdict  on 
the  second  plea.  To  constitute  unsoundness  there  must  either  he 
some  alteration  in  the  structure  of  the  animal,  whereby  it  is 
rendered  less  able  to  perform  its  work,  or  else  there  must  be  some 
disease.  But  neither  of  these  facts  had  been  shown.  If,  how- 
ever, the  jury  thought  that  at  the  time  of  the  warranty  the  horse 
had  contracted  the  habit  of  crib-biting,  he  thought  that  was  a  'vice/ 
and  that  the  plaintiff  would  be  entitled  to  a  verdict  on  the  third 
plea.  The  habit  complained  of  might  not,  indeed,  like  some  others 
(for  instance,  that  of  kicking),  show  vice  in  the  temper  of  the 
animal ;  but  it  was  proved  to  be  a  habit  decidedly  injurious  to  its 
health,  and  tending  to  impair  its  usefulness,  and  came,  therefore, 
in  his  Lordship's  opinion,  within  the  meaning  of  the  term,  '  vice/ 
as  used  on  such  occasions  as  the  present."  We  may  regard  this  as 
the  accepted  ruling  on  "vice." 

In  the  case  of  "  Broennenburgh  v.  Haycock "  ("  Holt's  Reports 
of  Cases  in  Nisi  Prius,"  Vol.  i.,  p.  630),  it  was  also  ruled  that  crib- 
biting  is  not  an  unsoundness. 

Looked  upon  from  a  practical,  though  not  from  a  legal  point 
of  view,  both  cribbers  and  wind-suckers  should  always  be  deemed 
unsound ;  for  the  practice  of  their  vice  will,  in  the  ordinary  course 
of  events,  render  them  unsound ;  even  if  it  has  not  already 
done  BO.  Besides,  it  will  diminish  their  usefulness,  on  account 
of  the  special  precautions  which  have  to  be  observed  with  them, 
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both  in  stopping  the  habit^  and  in  preventing  them  from  teaching 
it  to  other  horses. 

The  fact  of  a  horse  being  a  oribber  should  always  be  mentioned 
in  the  veterinary  certificate. 

Shivering. 

NATURE. — ^The  eqivine  disease  which  ifl  called  **  shivering/'  is 
manifested  by  irregular  and  involuntary  movements,  generally 
of  the  hind  quarters.  Its  symptoms  somewhat  resemble  those  of 
human  chorea  (St.  Yitus's  Dance),  although  the  respective  courses 
of  these  diseases  differ  widely  from  each  other. 

SYMPTOMS.— In  "The  Yeterinary  Record,"  8th  March,  1902, 
Mr.  Hunting  states  that  "  in  its  early  stage  no  symptom  is  diag- 
nostic. In  one  case  you  may  have  a  suspicious  movement  of  the 
tail,  in  another  an  erratic  nK>vement  of  the  hind  legs.  Sometimes 
the  symptoms  are  intermittent,  and  not  producible  by  any  method 
the  surgeon  may  adopt.  At  others,  a  sign  may  be  developed  with 
certainty.  In  the  most  aggravated  oases,  symptoms  are  evident 
which  are  not  shown  by  any  horse  in  the  early  stage. 

**  An  average  case  of  shivering  may  show  no  abnormality  whilst 
the  horse  is  unexcited  and  moving  forward  at  a  walk.  When 
sitopped  suddenly,  especially  if  drawii^  a  load,  there  may  be 
evidence  of  a  little  want  of  control  over  the  movement  of  the  hind 
extremities.  If  an  attempt  is  made  to  back  the  horse,  great 
difficulty  is  experienced  and,  in  some  cases,  it  is  impossible.  The 
hind  feet  are  not  raised  from  the  ground,  the  back  is  arched,  and 
the  muscles  of  the  quarters  are  rendered  rigid  or  convulsed  in  a 
wiay  well  described  as  trembling  or  shivering.  When  turned 
sharply,  the  hind  legs  move  in  a  jerky,  uncontrolled  manner. 
When  startled  or  backed,  the  tail  is  spasmodically  elevated,  and 
this,  perhaps,  is  as  marked  a  peculiarity  as  any  other.  If  an 
attempt  is  made  to  raise  one  of  the  hind  feet,  there  is  great  diffi- 
culty. If  it  be  successful,  the  limb  is  snatched  up,  and  the  muscles 
of  the  thigh  and  quarters  show  the  spasmodic  contractions,  which 
are  very  characteristic.  Some  shiverers  show  decided  symptoms 
when  taken  to  a  water  trough,  or  when  offered  a  pail  of  water  on 
the  ground.  As  soon  aa  they  extend  the  neck,  the  hind  quarters 
are  seized  with  a  spasm,  and  whilst  the  fore  feet  remain  implanted 
on  the  ground,  the  body  is  thrown  backward,  the  back  arched,  and 
the  tail  and  quarter  musdes  convulsirely  shiver.  I  have  seen  bad 
shiverers  that  would  face  a  water-trou^  without  a  sign.  .  .  . 
Aggravation  of  symptoms  may  accompcuay  an  attack  of  strangles 
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or  influenza.  Some  of  these  cases  present  such  acute  symptoms 
of  cerebro-spinal  disease  as  to  cause  the  greatest  alarm.  There 
is  great  constitutional  disturbance,  shown  by  pulse  and  respirations 
being  doubled  in  frequency.  Partial  paralysis  of  the  hind  ex- 
tremities is  seen.  Muscles  of  neck,  back  and  quarters  are  rigid. 
Movement  either  backwards  or  forwards  is  almost  impossible,  and 
the  countenance  expresses  fear  and  pain  combined.  As  a  rule,  the 
symptoms  gradually  subside^  and  the  horse  resumes  work  with  no 
inability  save  that  shown  when  backed." 

In  a  few  cases,  the  spasms  appear  in  the  fore  limbs.  Sometimes, 
bad  shiverers  are  subject  to  more  or  less  severe  paroxysms  of 
spasms,  which  may  be  complicated  with  distressed  breathing,  and 
high  temperature,  and  which  pass  off  after  a  time,  only  to  return 
on  future  occasions. 

Paralysis,  as  in  kumree  (p.  543),  is  not  a  symptom  of  shivering. 

COURSE  AND  GRAVITY.— In  almost  all  oases,  shivering  runs 
a  chronic  course,  is  incurable,  and  gets  worse  with  age.  Hence,  it 
is  an  extremely  grave  unsoundness.  Same  bad  shiverers  work 
fairly  well  between  the  shafts,  but,  as  a  rule,  it  is  best  to  use  them 
in  the  plough,  or  as  leaders,  so  as  to  avoid,  as  far  as  practicable, 
straining  them  by  backing  and  turning  them. 

PREDISPOSITION  AND  CAUSES.— Hereditary  predisposition 
is  undoubtedly  a  strong  f€U3tor  in  the  production  of  this  disease. 
It  is  not  uncommon  among  the  cart  horse  and  vanner  type  of 
animal,  but  it  very  rarely  attacks  ponies  or  well-bred  horses.  Town 
work  seems  to  predispose  horses  to  it,  more  than  agricultural 
labour.  Geldings  are  usually  considered  to  be  more  susceptible 
to  it  than  mares ;  the  reason  probably  being  that  there  are  more 
of  the  former  than  of  the  latter  in  cities.  As  a  rule,  it  affects 
only  horses  which  have  been  put  to  work,  although  oases  of  it 
have  been  met  with  in  young,  unbroken  animals.  It  is  said  to  be 
more  common  in  Scotland  than  elsewhere. 

No  exact  information  has  been  obtained  respecting  the  cause 
of  shivering.  Excitement  and  injury  hasten  its  development,  but 
they  cannot  be  regarded  as  producers  of  shivering,  because  their 
effect  in  that  direction  is  practically  inert  on  well-bred  horses.  As 
the  raising  of  the  feet  in  shoeing  will  cause  a  ahiverer  much  distress, 
its  remembrance  will  generally  bring  on  a  more  or  less  severe 
paroxysm  when  he  is  again  taken  to  be  shod.  In  susceptible 
horses,  the  symptoms  are  often  seen  for  the  first  time  after  a 
railway  journey.  Some  persons  regard  casting  (as,  for  instance,  for 
castration)  and  docking  as  causes  of  shivering,  but  no  proof  has 
been  advanced  in  support  of  either  of  these  suppositions. 
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THE  EXAMINATION  OF  A  SHIVERER  for  soundneflB  is  not 
always  an  easy  task  to  perform  with  aocuracj,  beoause  the  symp- 
toms are  often  intermittent.  It  should  naturally  be  conducted 
witli  greater  care,  in  the  case  of  a  heavy  horse,  than  in  that  of  a 
light  one.     It  is  advisable  to  adopt  the  following  procedure : 

1.  See  the  horse  in  his  stall  or  box,  and  observe  if  he  "  oooks" 
his  tail  or  leg.  Make  him  move  over  to  one  «ide,  and  then  to  the 
other. 

2.  Sharply  back  hdm  end  turn  him  to  both  sides,  and  note  how 
he  lifts  his  legs. 

3.  Take  up  each  of  his  legs,  one  after  the  otiher,  hold  them  up 
for  a  few  seconds,  and  see  that  there  is  no  unusual  difficulty  in 
raising  them,  and  that  he  does  not  shiver. 

4.  Offer  him  water  to  drink,  and  observe  if  he  "  cooks "  his  tail 
or  leg. 

Immobilite 

is  a  more  or  lees  chronic  condition  brought  on  by  various  kinds 
of  brain  disease,  of  which  water  on  the  brain  is  the  most  common. 
It  is  characterised  by  mental  torpidity  and  failure  to  correctly  co- 
ordinate external  impressions. 

I  venture  to  think  that  immobolit^  is  extremely  rare  in  England, 
where  it  is  often  erroneously  supposed  to  be  identical  with  "  shiver- 
ing." According  to  Friedberger,  Frohner,  Cad6ac,  and  others,  it 
is  frequent  on  the  Continent.  Mancuer,  quoted  by  Cadiot  and  Ries, 
states  that  it  ''rages  like  a  true  enzootic  in  certain  parts  of  the 
Alps,  and  of  the  Valley  of  the  Rhone ;  attacking  in  preference  brood 
mares  and  young  horses  of  from  six  months  to  three  years  of  age, 
but  seldom  mules.  There  are  certain  stricken  farms  on  which 
horse  breeding  cannot  be  carried  on,  as  all  the  young  horses  become 
attacked  with  immobilit6  by  the  time  they  are  one  or  two  years 
old.  In  districts  where  this  disease  is  common,  human  beings  are 
equally  subject  to  brain  affections." 

The  SYMPTOMS  are  those  of  pressure  on  the  brain,  which  con- 
sequently suffers  from  partial  absorption.  There  is  more  or  less 
loss  of  consciousness,  feeling,  and  power  of  volition.  The  pulse 
and  respiration  are  slow,  and  there  is  an  entire  absence  of  fever. 
The  animal  often  shows  a  tendency  to  go  round  in  a  circle,  and 
during  movement  to  raise  his  feet  very  high,  as  if  he  were  passing 
through  a  stream  of  water  or  crossing  an  obstacle  (Friedberger  and 
Frohner).  He  pays  little  or  no  heed  to  sights,  sounds,  or  blows. 
He  eats  his  food  in  an  irregular  manner,  fast,  slow,  or  at  intervals, 
and  frequently  holds  a  portion  of  grass  or  hay  in  his  mouth  for 
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a  considerable  time  without  moving  his  jaws.  If  the  animal's  legs 
be  placed  in  a  constrained  position,  he  will  maintain  it,  although 
it  would  be  extremely  irksome  to  him  were  he  in  health.  "  A  sign 
which  is  verj  characteristic,  is  dragging  the  fore  legs  on  the  ground 
when  the  horse  is  made  to  rein  back,  l^iis  is  not  done  hj  animals 
which  make  a  difiiculty  in  reining  back  on  account  of  want  of 
training,  or  pain  in  the  loins"  (Treubot).  The  expression  and 
actions  are  those  of  stupidity  and  insensibility  to  external  impres- 
sions. Sometimes  the  disease  assumes  an  acutely  inflammatory 
course,  which  is  accompanied  by  symptoms  of  excit^oaent  and  deli- 
rium. 

TR£ATM£NT,  which  may  consist  of  strong  purgatives  (aloes  or 
Epsom  salts)  and  iodide  of  potassium,  is  rarely  of  any  use. 

Paralysis  of  the  Face. 

The  nerves  (the  seventh  pair)  which,  on  each  side  of  the  head, 
supply  the  muscles  of  the  lips,  nostrils,  cheeks,  eyelids,  and  ears 
with  power  of  movement,  on  leaving  the  brain,  issue  respectiveij 
through  the  canal  of  the  internal  ear,  and  gain  the  outside  of 
the  cheek  just  below  the  point  of  the  jaw  (Fig.  115,  p.  299).  They 
pass,  one  on  each  sido,  along  the  cheek,  close  under  the  skin,  tx) 
the  lips;  giving  off,  during  this  course,  branches  to  their  varioiu 
muscles. 

SYMPTOMS.— Drooping  of  the  eyelid,  inability  to  fully  close  the 
eye,  powerlessness  to  erect  the  ear,  and  difficulty  of  breathingi 
owing  to  impairment  of  the  respiratory  organs  in  the  throat  or 
chest,  are  signs  of  the  injury  to  the  nerve  being  more  deeply 
placed  than  its  point  of  passage  below  the  joint  of  the  jaw. 
These  nerves  communicate  with  nerves,  (the  tenth  pair)  which 
largely  inffuence  the  action  of  breathing  and  of  the  heart. 
Difficulty  of  breathing  may  be  also  caused,  especially  during 
work,  by  falling  in  of  the  nostrils,  owing  to  the  muscles  which 
dilate  their  opening,  being  paralysed.  If  the  muscles  only  of 
the  lips,  nostrils  and  cheek  be  implicated,  we  may  conclude 
that  the  seat  of  injury  is  on  the  superficial  course  of  the  nerve. 
As  they  are  motor  nerves  (their  action  being  to  stimulate  muscular 
contraction);  arrest  of  tieir  function  through  injury,  will  be 
followed  by  a  continued  flaccid  condition  of  the  muscles  which  they 
supply.  The  paralysis  may  be  on  one  side  or  on  both.  When 
the  nerve  on  one  side  oidy  is  affected,  the  lip  will  be  drawn 
away  from  that  side,  owing  to  the  paralysed  muscles  not  being 
able  to  oppose  the  action  of  those  of  the  healthy  side.     If  both 
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nerves  be  implicated  (Fig.  151),  the  lips  will  hang  loose  and 
motionless;  and  saliva  will  oontinuaily  trickle  from  the  lower 
one.  As  the  sufferer  has  lost  the  power  of  prehension  with  his 
lips,  he  will  seize  his  food  with  his  teeth,  and  will  bury  his  mouth 
in  the  water  he  wishes  to  drink.  We  may  here  note  that  the 
horse  performs  the  act  of  drinking  hj  using  his  mouth  as  a 
suction  pump ;  the  diminution  in  the  pressure  of  the  air  contained 
in  the  mouth  being  made  by  drawing  back  the  tongue.  Hence,  in 
order  for  this  pump  to  act  properly,  the  lips  must  be  firmly  closed 


Fig.  151. — Paralysis  of  lips  on  both  sides. 


together  above  their  point  of  immersion  in  the  fluid.  When 
paralysis  of  the  lips  exists,  the  animal  is  obliged  to  bury  his  muzzle 
above  the  comers  of  his  lips  in  the  fluid,  so  that  fluid,  not  air, 
may  enter  his  mouth. 

CAUSES. — As  the  course  of  these  nerves,  from  ear  to  lips,  lies 
almost  immediately  underneath  the  skin,  they  are  particularly 
liable  to  external  injury  from  blows,  use  of  heavy  and  ill-fitting 
bridles,  pressiire  on  the  head  while  the  animal  is  held  on  the 
ground  during  operations,  and  similar  causes.  In  their  deeper 
portions  they  may  suffer  from  pressure  caused  by  tumours,   en- 
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larged  glands,  inflammatory  exudations,  or  extravasated  blood. 
Goniequentlj,  this  paralysis  sometimes  follows  influenza  and  other 
diseases.  A  fall  or  severe  blow  on  the  head  might  damage  their 
point  of  origin  in  the  brain. 

CHANCES  OF  RECOVERY.— The  hopeful  cases  are  those  of 
recent  standing  and  when  the  paralysis  is  confined  to  the  lips  and 
nostrils. 

TREATMEINT  consists  in  removal  of  pressure  from  the  part; 
warm  fomentations;  and,  subsequently,  biniodide  of  mercury 
blisters  (p.  620)  below  the  root  of  the  ear,  and,  partly,  down  the 
cheek;  a  dose  of  aloes;  and  soft  and  laxative  food,  placed  in  a 
bucket,  so  that  the  animal  may  easily  eat  it.  Half  an  ounce  of 
iodide  of  potassium  may  be  given  daily  in  the  drinking  water,  or 
in  a  mash.  The  action  of  this  salt  is  to  cause  absorption  of  any 
exudation  which  may  result  from  inflammation,  and  which  may 
bo  the  cause  of  pressure  on  the  nerves  of  the  part. 

Megrims,  Staggers,  and  Epilepsy. 

The  affection  called  in  stable  language,  megrims,  or  staggerp, 
somewhat  resembles  apoplexy  in  its  mode  of  invasion,  and  may 
be  due  to  many  causes,  among  which,  pressure  of  the  collar,  in 
giving  rise  to  congestion  of  the  brain,  appears  to  be  the  chief. 
**  There  is  the  certainty  that  animals  which  have  been  subject  to 
attacks  of  megrims  when  working  in  the  ordinary  collars  have 
enjoyed  perfect  immunity  from  such  seizures,  when  worked  with 
a  strap  or  band  across  the  breast.  This  is  a  fact  recognised  not 
in  this  country  only,  but  wherever  horses  are  employed  for  draught  " 
(Robertscm).  In  the  large  majority  of  cases,  it  occurs  only  when 
the  horse  is  at  work  in  draught.  In  some  rare  instances,  the 
attack  is  due  to  brain  disease,  and  will  then,  more  or  less,  resemble 
epilepsy,  which  comes  on,  at  fairly  regular  intervals  of  time,  with 
little  or  no  warning,  and  is  accompanied  by  convulsions  and  loss 
of  consciousness.  The  term  megrims,  in  human  medicine,  signi- 
fied a  form  of  headache  which  appears  in  paroxysms. 

SYMPTOMS. — The  attack  commences  suddenly.  The  horse 
throws  his  head  about ;  stops,  if  previously  in  movement ;  staggers, 
and  even  falls.  There  is  marked  fulness  of  blood  in  the  head ; 
quickened  breathing;  and,  often,  loss  of  consciousness  and 
convulsions. 

The  TREATMENT  is  self-suggestive — if  the  seizure  be  brought 
on  by  the  pressure  of  the  collar — to  remove  the  offending  gear; 
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and  to  **  cool "  the  animal  down  with  laxative  food,  and  a  mild 
dose  of  physic,  if  necessary.  The  case  hardly  admits  of  treatment, 
if  the  complaint  be  due  to  nervous  disease;  for,  in  the  horse,  we 
require  at  least,  *'  practical  soundness,"  and  not  mere  prolong- 
ation of  life,  as  might  be  sufficient  in  human  practice.  Even  lor 
stud  purposes,  an  animal  afflicted  with  brain  disease,  would  scarcely 
be  worth  keeping;  considering  the  marked  influence  of  heredity  in 
this  complaint. 

Sunstroke. 

DEFINITION. — A.  state  of  sudden  unconsciousness  and  paralysis 
brought  on  by  exposure  to  great  atmospheric  heat,  generally  in- 
tensified by  muscular  exertion. 

NATURE  OF  THE  DISEASE.— In  haman  medicine,  theie  v e  three  forms 
of  sunstiroke  recocnifled :  (1)  Heat  exhaustion,  causing  failure  of  the  action  of 
the  heart.  (2)  Heat  shock,  coup  de  aoleil,  or  sunstroke  proper,  in  which, 
exposure  to  great  heat,  often  aided  by  intense  glare,  appears  to  paralyse  the 
nerve  centres  of  breathing  and  of  blood  circulation  by  sudden  shock,  so  that 
the  lungs  and  heart  are  unable  to  perform  their  functions.  (3)  Heat  fever  or 
heat  apoplexy,  in  which  the  nerve  centres  become  exhausted  from  over- 
stimulation due  to  prolonged  exposure  to  heat.  We  have  good  reason  to 
believe  that  the  temperature  of  the  body  is  regulated  by  a  heat  centre  in  the 
nervous  system.  As  nerves  become  insensible  to  a  stimulus  by  which  they 
have  been  highly  excited  for  a  long  period ;  we  may  account  for  the  Kudden 
rise  in  temperature  and  consequent  climax  in  casee  of  heat  apoplexy,  by 
supposing  that  great  and  continued  heat  had  so  over-stimulated  the  heat 
centre,  that  it  had  at  last  lost  its  power  of  control,  with  the  result  that  the 
temperature  rises  to  such  an  extent  as  to  arrest  the  action  of  t^e  lungs  and 
heart,  to  a  greater  or  less  extent.  I  believe  STerv  one  of  the  scores  of  cases  of 
sunstroke  which  I  have  seen  among  horses  in  hot  climates,  came  under  the 
heading  of  heat  apoplexy. 

SYMPTOMS. — ^The  history  is,  generally,  somewhat  as  follows: 
The  horse,  who,  in  many  cases,  had  been  previously  dull  and 
breathing  quickly  (with,  of  course,  distended  nostrils),  is  taken 
out  to  work,  which  he  does  fairly  well  (although  an  experienced 
person  would  observe  that  he  was  much  more  distressed  than  he 
ought  to  have  been),  until,  more  or  less  suddenly,  he  totters; 
his  legs  give  way  imder  him;  and  he  falls  down  in  an  in- 
sensible condition.  He  may  then  struggle  convulsively,  get  up 
and  throw  himself  down  in  a  most  dangerous  manner;  or, 
while  lying  on  the  ground,  he  may  make  frantic  efforts  to 
get  up,  which  he  is  unable  to  do  owing  to  his  being  paralysed 
behind,  and  will  madly  dash  his  head  on  the  ground.  In 
these  convulsive  efforts,  he  often  inflicts  terrible  injuries  on  him- 
self. Paralysis  of  the  hind  quarters  is  a  well  marked  symptom 
of  sunstoke  in  the  horse.  Others  will  remain  lying  down,  as 
if   dead :    these    are   the   hopeful   cases.     In   all   such   instances. 
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the  animal  is  unconscious  of  external  impreesions,  which  fact  will 
serye  to  distinguish  this  disease  from  h^emoglobinuria  (p.  520). 
The  temperature  is  high.  The  eyes  are  staring,  but  thej  evidently 
do  not  see,  because  their  surface  can  be  touched  by  the  finger  with 
little  or  no  wincing,  on  the  part  of  the  patient,  from  the  contact 
Apparently,  head  symptoms  predominate.  The  breathing  is  shallow 
and  greatly  quickened,  and  in  bad  cases  the  pulse  is  so  frequent 
and  weak  that  it  is  all  but  imperceptible.  The  skin  may  be  dry, 
or  partially  covered  with  perspiration.  In  severe  cases,  the 
muscles  over  the  whole  surface  of  the  body  will  often  be  in  a 
state  of  continued  tremor.  If  the  disease  is  going  to  rim  a  fatal 
course,  it  will  usually  do  so  within  about  six  hours.  Some  horses 
apparently  get  all  right  after  an  attack  of  sunstroke,  but  begin  to 
"  blow  *'  again  in  a  few  hours,  in  which  case  they  generally  die  from 
congestion  of  the  lungs.  When  a  horse  which  has  fallen  down  from 
sunstroke  gets  up,  we  may  regard  him  as  convalescent.  Horses 
that  drop  from  sunstroke  do  so,  as  a  rule,  after  2  or  3  o'clock  in 
the  afternoon. 

CAUSES. — ^Although  I  have  seen  heat  apoplexy  during  very  hot 
weather,  affect  horses  travelling  by  rail  in  open  trucks,  and  others 
which  were  kept  in  iil-ventilated  stalls;  such  cases  were  so  few  in 
number  compared  to  those  struck  down  during  work,  that  I  must 
regard  fatigue  as  a  marked  accessory  cause.  I  have  never  known 
a  horse  get  simstroke,  in  the  first  instance,  from  standing  in  the 
open,  no  matter  how  hot  the  weather  may  have  been,  provided 
that  he  had  the  advantage  of  shade  which,  like  that  of  a  tree 
with  good  foliage  overhead,  did  not  interfere  with  the  circulation 
of  air.  The  Tramway  Company  of  Calcutta  (in  which  city  cases 
of  equine  sunstroke  are  very  common  in  the  summer),  by  reducing 
during  the  hot  months  the  length  of  their  stages  to  distances  of 
H  ^^  H  ^^lo>  almost  entirely  stopped  among  their  horses  the 
occurrence  of  sunstroke,  which,  with  longer  stages,  had  previously 
been  frequent;  although  they  did  not  alter  the  length  of  the 
daily  average  journey  of  12^  miles.  The  danger  of  sunstroke  from 
work,  either  in  saddle  or  harness,  during  hot  weather,  is  greatly 
increased  by  keeping  the  animal  exposed  to  the  direct  rays  of 
the  sun  some  time  before  starting.  The  history  of  many  cases 
of  sunstroke  which  I  have  seen,  suggests  the  conclusion  that  the 
effect  which  the  direct  rays  of  the  sun,  when  very  hot,  have  on 
the  skin,  is,  at  first,  that  of  checking,  instead  of  stimulating, 
the  excretion  of  perspiration,  so  that  the  animal  in  place  of  being 
cooled  down  by  copious  evaporation  from  the  skin,  feek  as  does 
a  man  who  is  in  the  hot  stage  of  an  attack  of  intermittent  fever. 
But,  as  I  have  often  found  when  riding  and  driving  long  distances 
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during  mid-summer  in  India,  if  we  apportion  the  work  of,  say,  the 
first  hour,  so  that  the  horse's  skin  recovers  its  normal  function,  acts 
freely  and  then  is  allowed  to  dry  while  the  animal  is  kept  at  an 
easy  pace,  he  will  after  that,  if  in  "  oondition,"  be  able  to  go  at 
least  three  times  the  distance  he  could  have  done,  had  he  been 
given  no  preliminary  preparation. 

Deprivation  of  water  is  a  strong  predisposing  cause  of  sunstroke, 
in  that  it  cuts  off  the  supply  of  ttie  fluid  by  the  evaporation  of 
which,  in  the  form  of  perspiration,  the  body  is  kept  cool.  Among 
other  predisposing  causes,  we  have :  residence  in  a  stable  which 
is  ill-ventilated,  crowded,  or  which  does  not  afford  adequate  pro- 
tection aerainst  the  direct  rays  of  the  sun;  too  much  com;  and 
an  insufficiency  of  green  food. 

CLIMATE. — ^The  climate  most  favourable  to  the  development  of 
sunstroke,  is  a  very  hot  one  which,  like  that  of  Calcutta,  has  a 
sufficiency  of  moisture  in  it  to  check  the  cooling  influence,  on 
the  body,  of  the  evaporation  of  perspiration.  The  glare  of  the 
sun  off  buildings  and  roads  appears  to  help  in  bringing  on  an 
attack. 

BREED  AND  TEMPERAMENT. — ^The  horses  most  predisposed 
to  sunstroke  are  naturally  those  which  have  been  bred  in  a 
temperate  or  cold  climate,  especially  if  they  have  little  or  no 
Eastern  or  thoroughbred  blood  in  their  veins.  Prom  my  own 
observations  I  believe  that  the  internal  temperature  of  Indian 
Country  Breds  is,  as  a  rule,  lower  than  coarse-bred  horses,  whose 
skin  and  hair  are  thicker  and  their  sweat-glands  less  active  than 
those  of  Indian  Country  Breds,  Arabs,  and  thoroughbreds.  Con- 
sequently they  cannot  keep  themselves  so  cool,  as  better  bred 
horses.  I  have  observed  that  horses  which  perspire  little,  are 
specially  liable  to  sunstroke.  Excitable,  hard-pulling  horses  will 
naturally  be  more  apt  to  suffer  from  heat  exhaustion  than  more 
placid-tempered  aninials. 

PREVENTIVE  MEASURES.— The  predispomng  causes  should 
be  guarded  against.  Before  taking  a  horse  out  to  work,  in  a 
climate  and  during  weather  in  which  sunstroke  is  liable  to  occur, 
his  breathing  and  general  state  should  be  observed.  If  he  be  seen 
to  "blow,"  he  should  be  put  back,  and  should  be  treated  as  the 
case  may  demand.  On  a  journey,  under  similar  conditions,  any 
unusually  quickened  breathing  and  unwonted  depression  should  at 
once  be  attended  to.  In  such  instances  the  clinical  thermometer 
(p.  681)  will  be  very  useful.  A  rise  of  say  6**  F.  will  point  to 
the  existence  of  serious  danger.       Horses  which  have  to  work 
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in  the  sun,  like  those  on  tramways,  should  have  short  stages,  and 
should  be  watered  immediately  after  doing  their  turn.  Probably 
the  best  mechanical  protection  for  animals  at  work  in  the  sun  is 
a  thick  shade  (of  wood  or  stout  leather,  for  instance)  for  the 
eyes  and  forehead.  There  is  no  doubt  that  the  effect  of  inteDse 
glare  on  the  retinae  of  the  eyes  is  a  potent  aid  in  bringing  on 
an  attack  of  sunstroke.  In  our  own  cases,  we  may  experience 
the  great  relief  and  actually  cooling  effect  of  blue,  green,  or 
neutral-tinted  glasses  when  worn  in  the  open  on  a  very  hot  and 
sunshiny  day.  The  retina,  which  is  an  expansion  of  the  opUc 
nerve  and  which  is  close  to  the  brain,  is  peculiarly  sensitive  to 
heat  rays  as  well  as  light  rays.  Also,  the  brain  is  nearer  the 
surface  at  the  forehead,  than  at  any  other  part  of  the  head. 
Pith  sun-protectors  placed  over  the  top  of  the  head  and  poll, 
and  over  the  loins,  as  is  often  done  in  India,  are  of  little  value 
in  guarding  against  sunstroke,  as  compared  to  that  of  thick 
shades  for  the  eyes  and  forehead.  The  sun-bonnets  used  during 
summer  on  horses  in  Ekigland,  give  no  protection  against  sun- 
stroke; for  they  do  not  shade  the  eyes  and  forehead,  and  are 
far  too  thin.  Everyone  who  has  travelled,  knows  that  a  strav 
hat  is  not  of  the  slightest  use  for  shielding  the  head  against 
the  rays  of  the  sun  in  the  tropics,  for  which  object  a  thick 
head  covering  of  a  material  that  is  a  bad  conductor  of  heat  (such 
as  a  turban  or  pith  helmet)  is  indispensable.  When  horses,  by 
the  fact  of  their  "blowing"  without  having  been  worked,  and 
being  out  of  spirits  without  cause,  are  seen  to  bear  hot  weather 
badly,  special  precautions  should  be  taken  with  them.  It  will 
be  found  that  such  animals  will  generally  have  an  unusually  hot 
skin,  and  will  perspire  with  difficulty;  in  fact,  they  will  be 
feverish.  They  should  have  a  plentiful  supply  of  salt  (p.  593)  and 
may,  from  time  to  time,  get  an  ounce  of  bicarbonate  of  soda 
(baking  soda)  in  their  water  every  day  for  a  week  or  ten  day?. 
Their  supply  of  drinking  water  should  of  course  be  unlimited. 

TREATMENT. — ^In  cases  of  threatened  sunstroke,  as  would  be 
made  manifest  by  quickened  respiration  and  marked  rise  of  tempera- 
ture, say,  over  103^  F.,  I  would  advise  that  the  animal  should  get  1 
lb.  of  Epsom  salts  in  a  couple  of  quarts  ol  water ;  and  after  that,  U 
drachm  of  phenacetine  every  four  hours  (according  as  control  over 
the  temperature  is  obtained),  or  IJ  drachm  of  tartar  emetic  in  his 
drinking  water  for  a  few  days.  He  should  have  a  constant  supply 
of  water  to  drink,  and  his  food  should  be  restricted  to  "green 
meat  ^  (grass,  lucerne,  etc),  carrots  and  other  suitable  roots.  H 
this  scale  of  diet  cannot  be  carried  out  in  its  entirety,  he  should 
have  bran  mashes  or  boiled  barley,  in  strictly  moderate  quantities, 
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instead  of  com  given  in  the  usual  way.  All  food  which  contains  a 
large  proportion  of  nitrogen,  such  as  pease  and  gram,  should  be 
withheld. 

When  a  horse  is  '*  knocked  down  "  by  sunstroke,  the  best  treat- 
ment is  the  application  of  cold  to  the  surface  of  his  body,  especially 
to  his  head  and  spine.  Writing  in  the  "  Veterinary  Record,"  2nd 
March,  1901,  Major  D.  C.  Pallin  describes  the  very  successful 
results  (with  losses  of  only  about  one  per  cent.)  obtained  by  this 
method  in  America.  He  tells  ufi  that  in  a  case  he  saw,  the  animal 
"  lay  comatose  and  motionless  on  a  bed  of  matting.  Lumps  of  ice 
had  already  been  applied  to  the  head  and  neck,  crushed  ice  being 
pushed  into  both  ears,  while  two  hose  pipes  of  icy  cold  water,  played 
with  great  force  along  the  spine,  on  the  body  and  extremities.  .  . 
In  a  short  time  he  was  on  his  legs  and  staggered  into  a  comfortable 
box,  where  whisping  and  drying  were  had  recourse  to,  and  I  was 
informed  that  the  patient  would  be  sent  home  on  the  following 
day."  In  these  cases,  no  medicine  is  given.  When  we  cannot 
apply  cold  in  this  admirable  manner,  we  should  do  the  best  we  can 
by  cold  water  and  fanning. 
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CHAPTER  XXV. 

POISONINO     IN     HORSBB. 

In  writing  this  chapter  I  have  consulted  chiefly:  Murrell's  "What 
to  do  in  Cases  of  Poisoning,"  Finlay  Dun's  "  Veterinary  Medicines/' 
and  Whitla's  "  Dictionary  of  Treatment." 

Only  the  most  usual  poisons  which  are  given  to  the  horse, 
maliciously  or  by  misadventure,  will  be  considered. 

In  all  cases,  no  time  diould  be  lost  in  applying  the  available 
remedies ;  for,  here,  time  is  all  important. 

AoidSy  Mineral. 

Under  this  heading  are  included  those  extremely  corrosive 
poisons,  nitric  acid,  sulphuric  acid,  and  hydrochloric  acid. 

SYMPTOMS. — Great  abdominal  pain;  mucous  membrane  of 
mouth  inflamed  and  swollen,  and  probably  stained  by  yellow, 
brown,  or  black  patches.  In  capes  of  poisoning  by  nitric  or 
hydrochloric  acid,  the  breath  may  have  the  characteristic  odour  of 
the  particidar  acid.  Great  depression;  pulse  small,  rapid,  and  in 
bad  cases  irregular;  violent  thirst  with  great  difficulty  (or  total 
inability)  in  swallowing.  There  is  often  difficulty  in  breathing. 
The  patient  may  die  quickly,  or  may  succumb  after  several 
days  or  we^s  from  idceration  or  pcnrforation  of  the  stomach 
or  intestines. 

TREATMENT. — Give  large  draughts  of  soap  (say,  a  couple  of 
pounds  of  yellow  or  unmedicated  toilet)  and  water;  a  solution  of 
baking  soda  (say  2  lbs.)  and  a  gallon  of  water ;  fluid  magnesia,  of 
which  a  quart  or  more  may  be  given ;  chalk  and  water ;  washing 
soda  (which  is  not  as  suitable  as  baking  soda);  plaster  scraped 
off  walls  and  mixed  with  water;  linseed,  olive  or  other  sweet  oil 
(say  two  or  three  quarts);  5  lbs.  or  6  lbs.  of  butter  or,  in  India, 
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gbi;  milk;  gruel;   or  even  large  quantities  of  plain  water.     Per- 
form tracheotomy  if  necessary. 

About  5  grains  of  morphine  hydrochlorate,  dissolved  in  water 
may  be  injected  hypodermically,  to  allay  the  pain  and  to  ward  off 
the  effects  of  shock. 

Aconite. 

Gresswell,  in  "  Diseases  and  Disorders  of  the  Horse/'  states  that 
''many  quack  nostnmis  and  some  formidae  in  the  possession  of 
stablemen  and  others  contain  overdoses  of  tincture  of  aconite," 
which,  consequently,  is  a  common  cause  of  poisoning.  We  should 
remember  that  Fleming's  tincture  is  six  times  as  strong  as  that 
of  the  British  Pharmacopoeia.  Finlay  Dun  cites  the  case  of  an 
old  cab  horse,  which  it  was  intended  to  destroy,  getting  two 
drachms  and  a  third  of  Fleming's  tincture,  and  recovering,  al- 
though he  very  nearly  died.     The  usual  dose  is  7  or  8  drops. 

SYMPTOMS. — ^Marked  nausea,  with  attempts  at  vomiting;  dis- 
charge of  froth  from  the  mouth,  and  sometimes  sounds  of  gurgling 
in  the  throat;  pulse  very  weak  and  irregular;  breathing 
shallow  and  slow;  great  depression;  body  usually  covered  with 
perspiration. 

TKEATMENT.— Give  large  doses  of  spirits  and  water.  Hand- 
rub  the  animal  all  over,  so  as  to  stimulate  the  circulation.  Give 
a  hypodermic  injection  of  40  minims  of  liquor  atropinae  sulphatis, 
which  may  be  repeated. 

Aloes. 

Probably  more  horses  are  killed  by  the  injudicious  administrar 
tion  of  aloes  than  by  any  other  drug. 

SYMPTOMS  are  those  of  superpurgation,  with  great  weakness, 
depression,  abdominal  pain,  and  flatulence. 

TREATMENT  will  be  the  same  as  for  superpurgation  (p.  425). 

Ammonia. 

Liniments  containing  ammonia  are  sometimes  given  by  mistake 
as  a  draught  to  a  horse.  Hertwig  found  that  one  ounce  of  strong 
liquor  ammonisd,  which  is  three  times  as  potent  as  the  ordinary 
liquor  ammonise,  caused  death  to  the  horse. 
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SYMPTOMS. — Great  pain;  inflammation  of  the  mucous  mem- 
brane of  the  mouth;  extreme  difficulty  in  breathing;  choking 
cough;  slow  pulse. 

We  may  detect  the  smell  of  ammonia  from  the  breath.  If  a 
glass  rod  which  has  been  dipped  in  hydrochloric  acid  be  held  near 
the  horse's  nostrils,  white  fumes  will  be  given  off. 

TREATMENT. — Give  half  a  pint  of  vinegar  in  a  quart  of 
water.  This  may  be  repeated  if  required  If  vinegar  be  not  at 
hand,  substitute  lemon  or  lime  juice,  or  give  double  or  treble  the 
amount  of  orange  juice.  If  the  animal  cannot  swallow,  make  him 
inhale  acetic  acid  (for  preference)  or  vinegar  from  a  handkerchief 
or  sponge.  Tracheotomy  should  be  performed  if  the  difficulty  of 
breathing  demands  it.  Inject  hypodermically  (p.  633)  5  grains  of 
morphine  hydrochlorate  dissolved  in  water. 

Arsenic. 

Poisonous  doses  of  arsenic  are  often  given  to  horses  maliciously, 
and  also  by  ignorant  persons  to  improve  the  condition  of  the 
animals,  in  which  case  the  poisoning  may  be  either  acute  or 
chronic. 

Horses  have  taken  3  drachms  of  arsenic  in  bulk,  without  harm 
resulting  to  them.  Half  that  amount  given  in  solution  on  an 
empty  stomach  would  probably  kill. 

SYMPTOMS  OF  ACUTE  ARSENICAL  POISONING.— Great 
abdominal  pain;  depression;  pulse  rapid,  small,  and  irregular; 
breathing  hurried  and  painfuL     Diarrhoea  is  frequently  present. 

SYMPTOMS  OF  CHRONIC  ARSENICAL  POISONING.— The 

eyelids  are  puffy,  and  the  eyes  irritable  and  watery.  The  animal 
is  depressed  and  breathless,  if  put  to  fast  work  which  would  not 
inconvenience  him  were  he  in  his  usual  state  of  health.  There 
is  sometimes  a  scaly  eruption  of  the  skin. 

TREATMENT  OF  ACUTE  CASES.— Give  a  pint  or  more  of 
a  solution  of  dialysed  iron  (which  can  be  got  at  any  chemist's 
shop)  mixed  with  a  quart  of  water,  and  repeat;  or  give  half  a 
pound  of  freshly-prepared  sesqui-oxide  of  iron  mixed  in  warm 
water ;  or  magnesia  in  unlimited  quantities.  If  these  be  not  at 
hand,  give  castor  oil,  linseed,  or  any  other  sweet  oil,  butter,  or, 
in  India,  ghi,  frequently  and  in  large  quantities.  If  the  weakness 
be  great,  give  spirits  freely.  After  the  acute  symptoms  have 
subsided,  inject  hypodermically  (p.  633)  5  grains  of  morphine 
hydrochlorate,  dissolved  in  water. 
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TREATMENT  OF  CHRONIC  CASES.— Stop  the  arsenic,  and 
attend  to  the  animal's  general  health. 

Bee  Stings. 

Remove  the  sting.  Apply  ammonia,  a  strong  solution  of  wash- 
ing soda,  chloroform,  carbolic  oil,  or  a  raw  sliced  onion.  Give  a 
liberal  amoimt  of  spirits  if  the  depression  be  great. 

Belladonna. 

Atropine  is  the  active  principle  of  belladonna. 

A  horse  can  take  bj  the  mouth  an  ounce  of  extract  of  bella- 
donna, or  3  grains  of  atropine,  without  dying  from  it. 

Cases  of  poisoning  may  arise  from  liniments  being  given  in- 
advertently as  drenches,  or  from  overdoses. 

SYMPTOMS. — ^Dilatation  of  the  pupils ;  insensibility  of  the  eyes 
to  light;  dryness  of  the  mouth;  excitement;  nervousness; 
imsteady  gait;  and  finally,  sleep,  and  recovery  or  death. 

TREATMENT.— Give  two  or  three  bottles  of  spirits  diluted 
with  water,  or  large  quantities  of  strong  coffee.  Inject  hypo- 
dermically  a  few  times  5  grains  of  morphine  hydrochlorate  dis- 
solved in  water.  If  the  urine  is  not  freely  voided,  draw  it  off  with 
a  catheter. 

Bhang. 

This  drug  is  frequently  given  in  India  to  horses  to  render  them 
quiet  for  the  time,  and  also  to  improve  their  condition.  It  is 
composed  oi  the  leaves  and  capsules  of  the  cannabis  indica.  It 
acts  like  opium  and  spirits  in  causing  excitement,  followed  by 
stupor  and  insensibility,  with  dilatation  of  the  pupils. 

Give  a  full  dose  of  aloes,  say  f  oz.  Administer  strong  tea  or 
coffee. 

Cannabis  Indica. 

See  "  Bhang." 

OantharideB. 

Horses  are  poisoned  sometimes  by  these  blistering  flies  being 
given  in  excessive  quantity,  in  condition  or  other  powders  or 
balls;   or  by  too  large  a  surface  of  the  body  being  blistered  by 
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them,  in  which  case  the  active  principle  (cantharidin)  is  absorbed. 
A  drachm  and  a  half  given  by  the  mouth  would  probably 
cause  death. 

SYMPTOMS  are  those  of  inflammation  of  the  stomach  and  in- 
testines ;  flow  of  saliva  from  the  mouth ;  intense  irritation  of  the 
urinary  organs;  and  continued  attempts  to  urinate,  but  little 
passed,  and  that  mixed  with  albumin,  the  presence  of  which  is 
characteristic  of  the  poison.  The  urine  may  also  be  mixed  with 
blood.     There  is  high  temperature,  and  convulsions. 

TREATMENT.— Give  large  quantities  of  white  of  egg  (raw) 
and  water,  gruel,  barley  water,  or  gum  and  water.  No  oil  should 
bo  administered;  for  it  would  dissolve  and  distribute  the  can- 
tharides.  Two  or  three  ounces  of  laudanum  may  be  given  to 
soothe  the  pain. 

Carbolic  Aoid. 

A  poisonous  dose  would  probably  be  about  3  or  4  oz. 

SYMPTOMS. — Intoxication;  mucous  membrane  of  mouth  white 
and  hardened;  pupils  contracted;  urine  very  dark;  shallow  and 
difficult  breathing;  pulse  small,  frequent,  and  in  bad  cases 
irregular ;  great  weakness ;  and  insensibility. 

TREATMENT.— Give  2  lbs.  of  Epsom  or  Glauber  salts  dissolved 
in  a  couple  of  quarts  of  water,  and  repeat  if  necessary".  These 
salts  form  harmless  sulpho-oarbolates.  In  d^ault  of  these,  give 
large  quantities  of  white  of  egg  (raw)  in  water,  or  any  sweet 
oil.  Administer  full  doses  of  spirits  and  water  to  keep  up  the 
strength. 

Caustic,  Lunar, 

may  be  swallowed  by  accident  when  the  mouth  is  being  cauterised. 
Give  4  oz.  of  common  salt  dissolved  in  water  at  short  and  repeated 
intervals. 

Chloral  Hydrate* 

Death  arises  from  paralysis  of  the  heart. 

Give  strong  tea  or  coffee;  hand-rub  the  body  vigorously;  and 
try  to  rouse  the  patient  by  slapping  and  speaking  to  him. 
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Chloroform. 

Overdoses  usually  occur  when  preparing  a  horse  for  an  opera- 
tion. The  dangerous  symptom  is  stoppage  of  breathing.  As  long 
as  the  breathing  is  all  right,  there  is  practically  no  danger. 

TREATMENT. — Draw  the  tongue  out.  Give  the  animal  plenty 
of  air.  Dash  cold  water  (and,  if  procurable,  warm  water  alter- 
nately) in  his  face.  Keep  his  head  low.  Try  to  set  up  artificial 
respiration  by  turning  the  animal  alternately  on  his  back  and 
side,  at  intervals  of  about  6  or  6  seconds.  Give  him  (so  as  to  act 
agreeably  to  the  advice,  in  human  practice,  of  Murrell)  two  or  three 
sharp  cuts  with  a  whip  or  cane  across  the  ohest,  in  order  to  restore 
the  action  of  the  heart. 


Golcdlicuin  Autumnale  {Autumn  Crocus,  or  Meadoiv  Saffron). 

There  have  been  several  cases  reported  of  horses  dying  from 
eating  in  their  hay  the  stalks,  leaves,  and  seeds  of  colchicum.  The 
symptoms  were :  violent  diarrhoea,  sometimes  mixed  with  blood ; 
severe  colic  and  depression ;  frequent  pulse ;  and  hurried  and  diffi- 
cult breathing.  Post-mortem  examination  shows  extensive  con- 
gestion of  the  internal  organs.  The  rate  of  mortality  depends  on 
the  amount  of  poison  consumed. 

In  human  cases  there  is  intense  thirst,  profuse  perspiration,  and 
persistent  purging,  the  stools  being  mixed  with  blood ;  in  fact,  the 
symptoms  are  somewhat  similar  to  those  of  Asiatic  cholera.  The 
advisability  of  digging  up  these  plants  on  pasture  lands  and 
destroying  or  removing  them,  is  self-evident. 

Give  frequent  ounce  doses  of  tannic  or  gallic  acid,  or  large 
draughts  of  strong  boiled  tea.  Give  spirits  and  water  if  the 
depression  becomes  alarming.  Inject  hypodermically  (p.  633)  5 
grains  of  morphine  hydrochlorate  dissolved  in  water. 

Copper. 

The  salts  of  copper  in  most  common  use  are  bluestone  (the 
sulphate)  and  verdigris  (the  subacetate).  About  3  oz.  of  either 
of  these  would  kill  a  horse. 

SYMPTOMS. — Colic;  diarrhoea,  mixed  with  blood;  great  de- 
pression ;  hurried  and  difficult  breathing ;  and  convulsions  followed 
by  death. 
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Chronic  poisoning  occasionally  occurs  among  animals  depastured 
iu  the  neighbourhood  of  copper-smelting  works,  but  such  efiPects 
are  apt  in  part  to  depend  upon  the  arsenio  present  in  these  ores. 
The  prominent  symptoms  are  impaired  appetite,  constipation,  im- 
perfect nutrition,  muscular  weakness,  and  ocoasionally  bloody 
urine  (Finlay  Dun). 

TREATMENT.— Large  quantities  of  white  of  egg  (raw)  and 
water,  milk,  gruel,  or  arrowroot.  Inject  hypodermically  (p.  633) 
5  grains  of  morphine  hydrochlorate  dissolved  in  water,  or  give  6  oz. 
of  laudanum  in  water  as  a  drench. 


Corrosive  Sublimate  {Perchloride  of  Mercury) 

may  be  given  by  mistake  for  some  other  white  powder.  Its 
great  weight  is  characteristic.  About  a  drachm  and  a  half  is  a 
poisonous  dose  for  a  horse. 

SYMPTOMS. — Great  pain;  profuse  purging;  dung  mixed  with 
mucus  and  blood ;  skin  cold  and  moist ;  breathing  difficult.     The  ' 
intelligence  remains  unimpaired  up  to  the  last.     Death  results 
from  failure  of  the  heart. 

TREATMENT.— Unlimited  amount  of  white  of  egg,  which  forms 
an  insoluble  albuminate;  or  gruel  made  with,  flour,  arrowroot,  or 
oatmeal.     Give  spirits  and  water  if  depression  be  extreme. 

Creosote. 

See  *' Carbolic  Acid." 

Croton. 

The  oil  or  seeds  are  sometimes  ignorantly  given  to  the  horse 
as  a  purgative.  Twenty  drops  of  the  oil,  or  a  similar  number  of 
the  seeds,  would  probably  kill  a  horse. 

The  symptoms  are  those  of  violent  purgation  and  inflammation 
of  the  stomach  and  intestines. 

Give  large  draughts  of  soothing  drink,  such  as  gruel,  white  of 
egg  and  water,  and  arrowroot;  half  an  ounce  of  spirits  of  cam- 
p^hor,  which  may  be  repeated  four  or  Ave  times;  spirits  and 
water;  or  6  oz.  of  laudanum. 

Indian  Hemp. 

See  "  Bhang." 
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Lead. 


The  poisonous  salts  of  lead  in  ordinary  use  are  sugar  of  lead 
(the  acetate),  white  lead  (the  carbonate),  and  the  subacetate  em- 
ployed in  making  lotions.  Acute  lead  poisoning  is  very  rare  in 
the  horse;  although  the  ohronio  form  is  not  unfrequent.  The 
difference  between  the  two  depends  on  the  amount  and  frequency 
of  the  dose  of  poison  taken.  Young  animals  are  far  more  easily 
affected  by  any  of  the  poisonous  (soluble  in  water)  salts  of  lead 
than  older  ones.  Cases  of  this  form  of  poisoning  may  arise  from 
eating  grass  which  has  been  grown  under  the  influence  of  the 
fumes  given  off  by  neighbouring  lead-smelting  works,  or  which 
has  been  manured  with  slag  obtained  from  these  furnaces;  from 
drinking  water  contaminated  by  lead  pipes,  lead  cisterns,  car- 
bonate of  lead  (in  putty,  for  instance),  white  lead  paint,  or  other 
compounds  of  lead;  or  from  eating  lead — e.g,,  bullet  spray, 
scattered  over  grass  near  rifle  butts.  Although  the  causes  which 
render  some  kinds  of  water  more  liable  than  other  kinds  to  dis- 
solve metallic  lead,  are  not  very  accurately  known,  the  fact  remains 
that  the  presence  of  decomposing  vegetable  matter  in  water 
greatly  increases  its  power  of  dissolving  that  metal,  in  which 
process,  bacteria  may  assist  by  forming  an  acid  that  makes  a 
soluble  compound  with  lead. 

SYMPTOMS  OF  ACUTE  LEAD  POISONING.— Colic ;  con- 
stipation, or  bad-smelling  diarrhoea;  cramps;  depression;  de- 
lirium; convulsions;  and  paralysis. 

PRINCIPLES  OF  TREATMENT.— (1)  Stop  (eapecially  in  acute  caseB)  the 
action  of  the  poison,  which  in  necessarily  in  a  Folnble  form,  hj  converting 
it  into  an  insoluble  compound.  We  can  do  this  by  the  administration  of 
sulphuric  acid,  Epsom  salts  or  Glauber  salts ;  the  result  being  the  greater  or 
less  formation  of  the  insoluble  sulphate  of  lead.  (2)  Relieve,  if  present,  the 
constipation,  which  may  also  be  effected  by  giving  Epsom  salts  or  Glauber 
salts.  It  is  evident  that  a  lavative  state  of  the  bowels  favours  the 
removal  of  the  poison  from  the  system.  (3)  Eliminate  the  lead  which  may 
have  become  deposited  in  the  tissuee.  For  this  end,  iodide  of  potassium  is 
particularly  useful.  (4)  Combat  the  paralysis,  which  may  be  done  by 
strychnine  and  massage.  (5)  Allay  pain,  if  present,  by  chloral  hydrate  or 
chlorodyne. 

SYMPTOMS  OF  CHRONIC  LEAD  POISONING.— Paralysis  of 
the  limbs;  cough;  difficulty  in  breathing;  roaring;  swelling  of 
the  knees  and  fetlocks;  hidebound;  emaciation;  and  impaired 
appetite  and  digestion.  There  is  no  fever.  In  human  beings 
suffering  from  chronic  lead  poisoning,  a  blue  or  grey  line  (caused 
by  the  presence  of  sulphide  of  lead)  along  the  edge  of  the  gums  may 
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be  noticed,  but  this  is  not  seen  in  horses.  "In  joung  growing 
animak,  all  the  bones  of  the  body  suffer  more  or  less  enlargement, 
so  much  so  that  the  face  loses  its  angular  outline,  and  the  limbs 
become  swollen  and  deformed "  (Axe),  The  roaring  is  due  to 
paralysis  of  the  muscles  which  open  the  larynx  (p.  381). 

TREATMENT  OF  ACUTE  POISONING.— Oire  IJ  oz.  dilute 
sulphuric  acid  in  3  pints  of  water;  1  lb.  of  Epsom  or  Glauber 
salts,  which  may  be  given  with  the  acid,  or  separately,  and  repeat 
if  necessary.  If  these  drugs  cannot  be  obtained,  give  white  of 
egg  (raw)  and  water;  or  milk.  To  allay  pain,  inject  hypo- 
dermically  (p.  633)  5  grains  of  morphine  hydrochlorate  dissolved 
in  water,  or  give  1  oz.  chloral  hydrate  in  a  pint  of  water. 

TREATMENT  OF  CHRONIC  LEAD  POISONING.— At  once 
remove  the  animal  from  the  cause  of  the  poisoning;  give  dilute 
sulphuric  acid,  Epsom  or  Glauber  salts,  as  advised  in  acute  cases, 
twice  a  day  for  four  or  five  days.  After  that  give  J  oz.  iodide  of 
potassium  (to  eliminate  the  lead  from  the  system)  twice  a  day  for 
a  fortnight  or  three  weeks.  Any  swelling  on  the  limbs  might  be 
painted  with  liniment  of  iodine.  The  paralysed  muscles  should 
be  well  hand-rubbed  three  times  a  day.  Inject  25  minims  of  a 
solution  of  hydrochlorate  of  strychnine  (1  to  100)  into  the  para- 
lysed muscles  twice  a  day.     Feed  the  animal  liberally. 

Liquorice,  Indian. 

The  seeds  of  this  plant  (Abrus  precatorius)  are  employed 
throughout  India  as  a  weight  (ruUiy  which  is  about  3  grains)  both 
by  native  jewellers  and  druggists.  "In  India  they  are  used  ille- 
gitimately for  killing  cattle,  especially  by  the  chumar  or  skinner 
caste.  The  seeds  are  powdered,  moistened  with  water,  and  then 
rolled  into  little  pointed  cylinders  or  needles,  called  suis.  The 
8ui,  or  sutari,  as  it  is  fiometimes  called  from  its  resemblance  to  a 
cobbler's  awl,  is  dried  and  fixed  into  a  wooden  handle.  The 
animal  is  stabbed  with  one  of  these  instruments,  the  point  being 
left,  and  dies  within  a  few  hours"  (MurrellJ.  The  activity  of 
the  abrus  depends  on  a  ferment.  It  does  not  contain  an  alkidoid. 
I  have  heard  of  several  cases  of  horses  being  poisoned  in  this 
manner;  but  I  have  never  seen  one,  nor  have  I  ever  read  a  de- 
scription of  the  symptoms.  As  to  treatment,  Murrell  suggests  the 
free  administration  of  stimulants  (whisky  or  brandy). 

Lunar  Caustic, 

See  "  Caustic,  Lunar." 
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Meadow  Saffron. 

See  "  Colohioum." 

Morphia. 

See  "  Opium." 

Nux  Vomica. 

The  active  principle  of  nux  vomica  is  strychnine,  both  of  which 
have  at  times  been  given  maliciously  to  horses  by  criminally-dis- 
posed persons.     About  15  grains  of  strychnine  would  kill  a  horse. 

SYMPTOMS. — ^Violent  and  continued  spasms,  which  cause  death 
by  stopping  the  breathing. 

TREATMEINT.— Give  2  oz.  of  chloral  hydrate  dissolved  in  a 
pint  of  water,  as  a  drench;  or  J  oz.  of  it  dissolved  in  2  oz.  of 
water,  as  an  intra-tracheal  injection  (p.  635),  or  make  the  animal 
inhale  chloroform.  If  these  drugs  cannot  be  obtained,  give  large 
doses  of  spirits  (a  couple  of  quarts  of  whisky  or  brandy)  and 
water. 

Opium. 

It  takes  a«  a  rule  about  2 J  oz.  of  opium,  or  100  grains  of  acetate 
of  morphia,  to  kill  a  horse. 

SYMPTOMS. — Sleepiness;  stupor;  staggering  gait;  relaxation 
of  the  muscles;  slow  breathing;  weak,  soft,  and  slow  pulse;  de- 
lirium; unconsciousness;  convulsions;  and  death.  In  horses  the 
pupils  are  often  dilated.  There  is  always  a  previous  period  of 
excitement,  which,  in  the  case  of  poisonous  doses,  is  very  short. 
The  smell  of  opium  may  be  detected  in  the  breath. 

TREATMENT. — ^Do  everything  to  rouse  the  animal.  Give  large 
draughts  of  strong  coffee  or  tea.  If  he  cannot  take  them,  give  them 
as  an  enema.  Inject  subcutaneously  (p.  633),  2  grains  of  sulphate 
of  atropine,  dissolved  in  water,  and  repeat  if  necessary.  Make  him 
inhale  nitrite  of  amyl.     Try  to  set  up  artificial  breathing  (p.  581). 

Phenol. 

See  "  Carbolic  Acid." 

Snake  Bite. 

SYMPTOMS. — Shock ;  swelling  of  the  part ;  faintness ;  paralysis ; 
unconsoiouBness ;  convulsions;  death. 
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TREATMENT.— In  hia  book,  "Diseases  of  the  Horse,"  Mr. 
Hutcheon,  M.R.C.V.S.,  makes  the  following  remarks  on  snake- 
bite:— 

"  I  have  had  very  little  experience  of  the  treatment  of  snake- 
bite in  animals,  but  in  the  early  part  of  1892,  I  had  an  oppor- 
tunity of  trying  the  treatment  of  snake-bite  by  strychnine,  dis- 
covered and  successfully  used  by  Dr.  A.  Mueller,  of  Tachan- 
dandah,  Victoria,  Australia.  The  Doctor  writes — vide  AgrtcuU 
tural  Journal,  March  24th,  1892 — as  follows: — '{a)  I  am  using 
a  solution  of  nitrate  of  strychnine  of  1  in  240  of  water  with  a 
little  glycerine,  (b)  20  minims  of  this  are  injected  in  the  usual 
manner  by  a  hypodermic  injection,  (c)  The  frequency  of  repe- 
tition depends  on  the  symptoms  being  more  or  less  threatening, 
say  from  ten  to  twenty  minutes.  When  all  have  disappeared 
and  the  strychnine  shows  its  first  independent  action  by  slight 
muscular  spasms,  the  injections  must,  as  a  matter  of  course,  be 
discontinued,  unless  after  a  while  the  poison  again  reasserts  it- 
self. The  quantity  of  strychnine  required  in  some  cases  has 
amounted  to  a  grain  or  more  within  a  few  hours.  Both  poisons 
are  thoroughly  antagonistic,  and  no  hesitation  need  be  felt  in 
pushing  on  the  use  of  the  drug  to  quantities  that  would  be  fatal 
in  the  absence  of  snake-poison.  Out  of  about  100  cases  treated 
after  my  method,  some  of  them  at  the  point  of  death,  there  has 
been  but  one  failure,  and  this  arose  from  the  injections  being 
discontinued  after  1^  grains  had  been  injected,  (d)  Any  part 
of  the  body  will  of  course  do  for  the  injection,  though  I  am  in 
the  habit  of  making  them  in  the  neighbourhood  of  the  bitten 
part,  or  on  it.' 

"The  case  which  I  refer  to  was  a  horse  which  was  bitten  on 
the  muscular  portion  of  the  right  cheek,  the  whole  of  that  side 
of  his  face  and  lips  were  intensely  swollen  and  the  swelling  very 
soon  extended  to  the  throat,  seriously  affecting  his  breathing. 
I  had  no  solution  of  strychnine  and  was,  therefore,  unable  to 
inject  it  under  the  skin,  but  I  administered  doses  of  six  grains 
of  strychnine  by  the  mouth,  simply  placing  it  well  back  on  hia 
tongue;  the  nervous  prostration  and  the  local  swelling  made  it 
impossible  to  pour  anything  down  his  throat.  I  repeated  the 
six  grains  of  strychnine  at  intervals  of  half  an  hour,  until  I  had 
given  him  sixty  grains,  after  which  slight  muscular  twitchings 
appeared  and  he  gradually  recovered.  In  addition  to  the  ad- 
ministration of  the  strychnine,  I  cut  an  incision  in  the  large 
cheek  muscle,  and  locally  injected  a  solution  of  carbonate  of 
ammonia  in  spirit,  being  the  only  thing  that  I  had.  I  am  de- 
cidedly of  opinion  that  the  recovery  was  due  to  the  strychnine. 
The  dose  is  about  five  times  as  much  as  the  horse  would  have 
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tolerated  under  any  other  circumstances.     I  can,   therefore,   re< 
commend  Dr.  Mueller's  treatment  as  being  worthy  of  a  trial." 

If  the  bite  has  been  inflicted  on  a  limb,  place  a  tight  tourniquet 
on  it  between  the  wound  and  the  heart,  and  try  to  prolong  the 
period  of  admission  of  the  poison  into  the  blood  by  taking  ofif 
the  ligature  for,  say,  a  couple  of  seconds,  and  then  instantly  put 
it  on  again.  Open  out  the  woimd  with  the  knife,  and  freely  caute- 
rise with  a  red-hot  iron  or  with  some  strong  acid.  If  strychnine 
cannot  be  obtained,  give  large  doses  of  spirits  (brandy  or  whisky) 
and  water. 

South  AMoan  PoisonouB  Plants. 

Those  of  us  who  know  South  Africa,  are  aware  that  on  the  veldt 
there  are  many  poisonous  plants  which  Colonial-bred  horses  avoid, 
but  which  are  readily  eaten  by  imported  animals.  This  most  useful 
form  of  botanioal  knowledge  has  been  one  of  the  chief  factors  in 
making  South  African  horses  the  best  equine  campaigners  during 
the  Boer  war.  Veterinary-Lieutenant  A.  J.  Williams,  A.V.D.,  has 
written  in  the  "Veterinary  Record,"  11th  Jan.,  1902,  a  very  inter- 
esting article  on  this  subject.  He  tells  us  that  tulip  grass,  or  "  tulp," 
is  very  common  in  many  parts  of  South  Africa,  and  that  on  one  occa- 
sion, out  of  44  English  horses,  which  belonged  to  a  battery,  16 
died  from  eating  it.  The  symptoms  are  those  of  extremely  severe 
and  violent,  flatulent  colic,  and  the  best  treatment  is  immediate 
puncture  of  the  large  intestine  with  a  trocar  and  cannula,  and 
Professor  Dick's  old  colic  drench,  which  is  composed  of  2  oz.  of 
turpentine,  2  oz.  of  laudanum,  and  a  pint  of  linseed  oil.  Mr. 
Williams  also  tells  us  that  the  eating  of  pepper  bush  or  sterkos, 
which  has  a  very  hot  taste,  produces  in  horses  severe  diarrhoea  and 
abdominal  pain,  to  coimteract  which  he  advises  an  ounce  of  chloro- 
dyne  in  a  pint  of  linseed  oil.  The  chlorodyne  may  be  repeated  in 
half-ounce  doses  in  water,  without  the  oil,  which,  in  the  first  in- 
stance, is  useful  in  removing  the  cause  of  the  malady.  Ink  bush,  which 
is  a  small  green  shrub,  produces  such  severe  inflammation  of  the 
stomach  and  intestines,  when  eaten,  that  the  animal  often  dies  in 
from  six  to  twelve  hours.  Mr.  Williams  has  not  been  able  to  find 
any  cure  for  this  form  of  poisoning. 

Stryohnine. 

See  "Nux  Vomica." 
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Yetoh  PoiBoning. 

There  have  been  many  cases  of  poisoning  by  the  eating  of  Lathy- 
rus  saiivusj  and  the  ''  dog-tooth  "  or  Riga  vetdi.  As  the  effects  of 
the  poison  contained  in  these  two  seeds  seem  to  be  identical,  I  shall 
consider  them  under  one  heading.  Owing  to  its  cheapness,  the 
Laihyrus  saiivus  is  imported  in  large  quantities  into  England,  where 
it  is  known  as  ''Indian  mutturs"  or  "Indian  pease."  Both  of 
these  t«rms  are  incorrect ;  for  it  is  a  vetch,  not  a  pea ;  and  the  Hin- 
dustanee  word  "muUur"  signifies,  pea.  In  that  language,  this 
seed  is  known  as  Ku^saree  daL  It  is  a  good  deal  smaller  than  an 
English  pea,  and  is  of  a  dark  grey  colour.  Its  continued  consumption 
often  causes  a  form  of  paralysis  in  man,  not  unlike  that  of  kumree 
(p.  543)  in  horses.  It  is  used  as  a  food  only  by  the  poorest 
classes  in  India.  In  England,  it  is  employed,  either  whole  or  as 
so-called  "  pea  meal/'  almost  entirely  to  adulterate  horse  and  cattle 
food.  Astier  (see  Watts's  "  Dictionary  of  the  Economic  Products  of 
India  ")  has  shown  that  the  poison  in  this  vetch  consists  of  a  vola- 
tile liquid  alkaloid  which  can  be  destroyed  by  heat.  From  observa- 
tions I  have  made  in  India,  concerning  the  effects  of  this  seed  on 
human  beings,  I  have  reason  to  believe  that  the  heat  evolved  during 
ordinary  cooking  is  not  always  sufficient  to  render  this  poison  inert. 
McCall  found  that  feeding  horses  on  1^  lbs.  of  boiled  Laihyrus 
sativtis,  given  daily  with  other  food,  produced  no  untoward  symp- 
toms, and  consequently  inferred  "  that  boiling  the  peas  destroys  t^e 
poison,  or  at  all  events  modifies  the  action  of  the  active  principle 
or  poison  contained  in  them."  The  effect  of  this  poison  appears 
to  be  cumulative  and  proportionate  to  its  amoimt;  other  things 
being  equal.  Although  in  some  cases  no  injurious  result  will  be 
come  developed  in,  say,  three  or  four  months,  if  the  horse  be  given 
from  3  to  4  lbs.  of  this  vetch  daily.  Absom  mentions  that  "  as  a 
test  case  an  old  horse  was  given  from  9  to  10  lbs.  of  the  vetches 
every  day  for  nearly  five  weeks,  and  he  showed  all  the  symptoms 
of  poisoning  at  the  end  of  that  time."  Although  paralysis  of  the 
hind  limbs  (pp.  543  and  546)  is  not  uncommon  among  horses  in 
India ;  I  have  never  observed  it  to  be  complicated  by  roaring ;  and 
am  consequently  convinced  that  such  cases  of  paral3rsis  are  not  due 
to  vetch  poisoning.  This  belief  is  still  further  strengthened  by  the 
fact  that  the  Lathyrus  sativus  is  rarely,  if  ever,  used  in  India  as  a 
food  for  horses. 

SYMPTOMS. — ^The  symptoms,  which  generally  come  on  suddenly, 
are  essentially  those  of  more  or  less  pronounced  paralysis,  chiefly  of 
the  muscles  of  the  limbs  and  of  breathing.     Beyond  frequency  of 
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pulse,  the  animal,  while  at  rest,  usually  appears  to  be  in  fair  health  ^ 
but  if  exercised,  he  will  be  seen,  by  knuckling  over  and  staggering, 
to  have  lost,  more  or  less,  control  over  his  limbs;  and  will  have 
great  difficulty  in  breathing,  and  will  roar.  He  may  fall  down  in 
a  convulsive  fit,  from  which  he  will,  as  a  rule,  recover  in  two  or 
three  minutes ;  but  these  symptoms  will  reappear  if  he  be  again  put 
to  work.  This  difficulty  of  breathing  is  due  to  paralysis  of  one  or 
both  of  the  muscles  which  open  the  laiyni  (p.  380,  et  seq,).  Fits 
of  convulsive  breathing  may  take  place  when  the  horse  is  at  rest 
in  his  stall. 

MORTALITY  AND  AFTER-EFFECTS.— The  mortality  varies 
from  about  10  to  30  per  cent,  of  those  attacked.  Almost  all  the 
horses  which  do  not  die  from  the  immediate  effects  of  the  poison, 
have  their  powers  of  usefulness  permanently  impaired;  often  to 
such  a  degree  as  to  incapacitate  them  from  work. 

POST-MORTEM  APPEARANCES.— After  death  from  an  acute 
attack  there  will  be  found  to  be  signs  of  death  from  suffocation,  with 
congestion  of  the  lungs,  bronchial  tubes,  larynx,  upper  portion  of 
windpipe,  and  spinal  cord,  and  exudation  of  serum  in  the  underlying 
tissues. 

TREATMENT.— The  only  treatment  which  has  shown  up  to  the 
present  a  marked  good  result,  is  the  insertion  of  a  tracheotomy 
tube  to  save  the  patient  from  being  suffocated  during  one  of  the 
fits  of  difficulty  in  breathing  to  which  he  is  liable.  Little  or  no 
benefit  has  been  obtained  from  the  administration  of  medicines. 
We  might  give  a  full  ball  of  aloes,  to  be  followed  by  a  course  of  J  oz. 
of  iodide  of  potassiiun  for,  say,  a  fortnight;  should  change  the  food 
containing  the  objectionable  vetches;  and  should  allow  plenty  of 
"green  meat"  and  carrots. 

Yew. 

Although  cases  of  death  from  eating  yew,  are  not  very  uncommon  ; 
little  is  known  about  the  nature  or  action  of  the  poison.  The  male 
yew  is  considered  to  be  much  more  dangerous  to  life  than  the  female. 
I  have  no  information  to  give  respecting  the  amount  required  to 
cause  death,  or  the  rate  of  mortality.  In  fatal  cases,  death  usually 
ensues  in  about  four  or  five  hours  after  eating  the  plant.  In  some 
instances,  the  symptoms  more  or  less  resemble  those  of  flatulent 
colic ;  in  others,  death  comes  on  very  suddenly,  as  if  from  failure  of 
the  heart  or  lungs.  For  treatment,  we  might  give  2  oz.  of  oil  of 
turpentine  in  a  pint  of  linseed  oil,  to  be  repeated  once  or  twice. 
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CHAPTER  XXVI. 

NURSIKG. 

THE   SICK   BOX— CLOTHING — ^FEEDIHQ    SICK    HOBSBS — ^LAXATIVK    FOOD— 
NOURISHING  FOOD ^WATBB — SALT QBOOMING ^BXBRCISE. 

TJEL£  SICE  BOX.— If  practicable,  the  horse  should  be  placed  bv 
himself  in  a  loose  box,  which  should  be  comfortable,  scrupulouslj 
clean,  well  bedded  down,  properlj  YentUated  and  free  from  draughts. 
As  sick  horses  are  seldom  able  to  feed  heartily,  they  should,  as  a 
rule,  be  kept  in  a  warm  atmosphere,  in  which  the  waste  of  tissue  will 
be  less  than  if  the  air  were  cold.  Warmth  being  specially  indicated 
in  diseases  of  the  chest  and  air-passages,  great  benefit  will  be  ob- 
tained, in  such  cases,  if  the  box  is  artificially  heated  by  some  means 
which  will  not  vitiate  the  air.  Wai-mth  is  also  essential  for  the 
proper  treatment  of  many  ailments,  in  which,  keeping  the  skin  in 
healthy  action  is  a  necessary  condition.  Again,  it  is  always  better 
to  have  the  horse  warm  by  raising  the  temperature  of  the  atmos- 
phere of  his  box,  than  by  clothing,  which  is  apt  to  fatigue  and  annoy 
him.  Means  should  be  taken  to  prevent  any  heating  apparatus  em- 
ployed, from  rendering  tbe  air  which  the  animal  breathes,  too  dry. 

Thorough  ventilation  should  be  obtained  without  creating  anj 
draughts.  This  is  best  done  according  to  the  principle  advocated 
by  Parkes,  and  exemplified  by  the  plan  of  ventilating  an  ordinary 
room  by  raising  the  lower  sash  of  the  window  a  few  inches,  and 
closing  up  the  open  space  below  the  bottom  of  the  sash  by  a  board. 
Ventilation  will  then  be  obtained  between  the  two  sashes  without  a 
draught,  i.e,,  without  the  existence  of  a  direct  current  of  air. 

The  foregoing  remarks  on  ventilation  have  been  made  witii  special 
reference  to  temperate  and  cold  climates.  In  tropical  countries,  a 
draughty  position  would  often  be  preferable  to  a  sheltered  one. 

Unless  the  horse  requires  to  be  tied  up,  or  is  in  slings,  he  should 
be  kept,  as  a  rule»  in  a  loose  box,  so  that  he  may  lie  down,  or  move 
about  as  he  chooses. 
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Saw-dust  will  often  be  better  than  straw  as  bedding  in  cases  of 
lameness;  for  it  accommodates  itself  more  readily  to  tbe  animal's 
movements.     The  same  may  be  said  of  moss  litter,  or  wood  shavings. 

CLOTHING, — ^If  the  proper  conditions  of  warmth  cannot  be  ob- 
tained by  means  of  the  temperature  of  the  sick  box,  we  should  em- 
ploy, for  this  purpose,  clothing,  whioh  should  be  light  as  well  as 
warm,  and  should  be  changed,  beaten,  brushed,  and  dried,  as  re- 
quired. If  the  horse  has  an  irritable  skin,  a  cotton  sheet  should 
be  used  between  it  and  the  body-piece. 

F££DING  SICK  HORSES.— The  appetite  of  these  animals  should 
be  tempted  by  presenting  them  with  daintily  prepared  food.  Its 
nature  should  be  judiciously  varied  and  it  should  be  given  in  small 
quantities  and  often.  Any  that  remains  should  be  removed  and 
tiie  manger  cleaned,  so  that  the  patient  may  not  become  disgusted 
by  having  rejected,  sour  messes  imder  his  nose. 

Food  and  drink  should  not  be  forced  on  a  horse ;  for  we  should  re- 
member that  the  state  of  his  appetite  is  the  best  guide  by  which 
we  may  know  whether  his  system  requires  food  or  not. 

LAXATIVE  FOOD. — ^Under  this  general  term,  we  may  place  a 
number  of  articles  of  diet  which  are  useful  in  allaying  inflammatory 
symptoms  by  inducing  and  keeping  up  a  lax  conditon  of  the  bowels, 
and  in  promoting  the  excretion  of  waste  material  from  the  system. 
They  also  support  the  strength.  The  following  list  comprises  the 
usual  ones  employed : — 

Green  Grass.  Turnips ;  especially  swedes 

„     wheat  Gruel. 

„      oats.  Bran  mash. 

„      barley.  Linseed  and  brau  uiash. 

Lucerne.  Boiled  barley. 

Carrots.  Linseed  tea. 

Parsnips.  Hay  tea. 

Apples.  Linseed  oil. 

To  the  above,  we  may  add,  for  use  in  India,  sugar  cane,  bamboo 
leaves,  boiled  moong,  boiled  urud,  boiled  kulthee  and  ghi. 

The  employment  of  laxative  food  is  specially  indicated  during  the 
acute  stages  of  inflammatory  diseases,  and  in  cases  of  injury. 

Green  grass,  lucerne,  and  similar  articles  of  fodder  should  be 
dried  before  being  given,  if  cut  when  in  a  wet  state. 

Boiled  grain  should  be  cooked  with  a  minimum  of  water,  so  that 
it  may  be  comparatively  dry,  when  it  is  taken  off  the  Are  Salt 
should  always  be  given  with  it. 
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*'  One  gallon  of  good  gruel  may  be  made  from  a  pound  of  meal» 
which  should  be  thrown  into  cold  water,  set  on  the  fire  and  stirred 
till  boiling,  and  afterwards  permitted  to  simmer  over  a  gentle  fire, 
till  the  water  is  quite  thick  "  (John  Stewart). 

To  make  a  bran  mash,  scald  a  stable  bucket,  throw  out  the  water, 
put  in  3  lbs.  of  bran  and  1  oz.  of  salt,  add  2^  pints  of  boiling  water, 
stir  well  up,  cover  over,  and  allow  the  mash  to  stand  for  fifteen  or 
twenty  minutes,  until  it  is  well  cooked. 

For  a  bran  and  linseed  mash,  we  should  boil  slowly,  for  two  or 
three  hours,  1  lb.  of  linseed,  so  as  to  have  about  a  couple  of 
quarts  of  thick  fluid,  to  which  2  lbs.  of  bran  and  1  oz.  of  salt 
should  be  added.  The  whole  should  be  stirred  up,  covered  over 
and  allo-wed  to  steam,  as  advised  with  a  bran  mash.  The  thicker 
the  mash,  the  readier  will  the  horse  eat  it. 

Linseed  tea  is  made  by  boiling  1  lb.  of  linseed  in  a  couple  of 
gallons  of  water  until  the  grains  are  quite  soft.  It  may  be  more 
economically  done  by  using  less  water  to  cook  the  linseed,  and  after- 
wards making  up  the  quantity  of  water  to  about  a  gallon  and  a  half. 

Hay  tea  is  prepared  by  scalding  a  bucket,  filling  it  with  good 
sweet  hay,  pouring  in  as  much  boiling  water  as  the  bucket  will 
hold,  covering  it  over  and  allowing  it  to  stand  until  cold,  when 
the  fluid  may  be  strained  off  and  given  to  the  horse.  This  forms 
a  refreshing  drink. 

Linseed  oil,  in  quantities  of  from  ^  to  |  pint  daily,  may  be  mixed 
through  the  food.  It  keeps  the  bowels  in  a  lax  condition,  has  a 
good  effect  on  the  skin  and  air-passages,  and  is  useful  as  an  article 
of  diet. 

NOURISHING  FOOD.— Under  this  heading  I  wish  to  include, 
more  particularly,  those  foods  which  are  specially  valuable  in  sup- 
porting the  strength,  and  which  are  consequently  indicated  during 
the  period  of  convalescence.  The  chief  ones  are  the  various  forms 
of  **corn;"  milk;  eggs;  bread  and  biscuits;  malt  liquor;  wine, 
etc.  Milk  is  usually  given  skimmed,  and  may  be  rendered  palatable 
by  first  mixing  in  it  a  little  sugar.  The  horse  may  get  one  or  two 
gallons  of  it  daily.  Eggs  may  be  given  raw  as  a  drench,  or  may  be 
boiled  hard  and  mashed  up  in  the  milk  which  the  horse  is  to  get. 
The  yolk  of  egg  consists  almost  entirely  of  fat,  and  the  white 
is  largely  composed  of  albumin,  which  is  a  flesh-former.  Horses 
soon  learn  to  become  fond  of  bread  and  biscuits.  A  couple  of 
quarts  of  stout,  ale,  or  porter,  or  half  a  bottle  of  wine,  may  be 
given  daily.  Malt  liquor  and  wine  have  really  very  little  nutri- 
tive value,  their  use  being  chiefly  to  stimulate  the  appetite ; 
hence,  when  they  fail  to  accomplish  this  object,  we  may  conclude 
that  they  are  doing  little  or  no  good,  and,  possibly,  some  harm. 
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The  articleB  of  diet  mentioned  under  the  heading  of  "  laxative 
food/'  also  possess  valuable  nutritive  properties,  though  in  varying 
degrees.  They  may  be  employed,  with  proper  discrimination,  in 
all  stages  of  disease. 

WATER. — ^As  a  rule,  the  siok,  as  well  as  the  healthy  horse  should 
have  a  constajit  supply  of  fresh  drinking  water.  The  amount  may 
be  curtailed,  and  the  "  chill "  taken  off  in  some  exceptional  cases, 
as  that  of  purging.  In  various  diseases,  it  is  well  to  slightly  warm 
the  water,  the  temperature  of  which,  however,  should  not  be  raised 
to  more  than  80°  F.  The  ill  effect  of  drinking  a  quantity  of  cold 
water  in  the  case  of  inflammation  of  the  lungs,  or  congestion  of  the 
liver,  for  instance,  would  be  to  cause  contraction  of  the  blood-vessels 
of  the  intestinal  canal,  and,  consequently,  to  increase  the  blood 
pressure  in  the  affected  organs. 

SALT. — ^A  sick  animal  should  be  allowed,  at  least,  three  ounces  of 
salt  a  day,  or  a  lump  of  rock-salt  should  be  kept  constantly  in  the 
manger.  Salt  is  a  condiment  which  promotes  digestion,  and  aids 
in  the  building  up  of  tissue. 

GROOMING. — A  horse  that  is  weak  and  depressed  should  not 
be  worried  by  unnecessary  grooming  of  the  mere  body-brush  or 
dandy-brush  type;  although  vigorous  and  well  applied  hand- 
rubbing  (p.  664)  or  wisping,  has  a  good  general  effect  in  re- 
moving deleterious  substances  from  the  system.  In  all  cases,  it  is 
well  to  sponge  out  his  eyes,  nostrils,  and  dock;  smooth  over  his 
coat ;  hand-rub  his  legs ;  "  strip  "  his  ears ;  take  off  the  clothing 
he  wore  at  night;,  and  put  on  fresh  clothing  for  use  by  day.  The 
other  portions  of  stable  routine  should  be  followed,  in  order  to 
promote  the  animal's  comfort  and  health. 

EXE^RdSE. — In  cases  of  injury,  we  should  give  exercise  very 
gradually,  so  as  to  restore  the  function  of  the  part,  without  ip- 
terfering  with  its  repair.  After  illness  which  has  involved 
medical  treatment,  the  owner  should  be  most  chary  in  permit- 
ting the  horse  to  leave  his  stable  until  all  danger  of  a  relapse 
is  past.  The  animal  should  then  be  put  very  gradually  to  work 
again. 
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CHAPTER  XXVir. 
Vbterinart  Mhdicinbs. 

Weights. 

Thb  official  scale  of  weights  for  medicines  is  as  follows :  — 

1  ounce    =  487^  grains. 
16  ounces  =  1  lb.  =  7,000  grains. 

For  convenience  sake,  and  in  deference  to  former  custom,  it  is 
usual  to  accept  60  grains  as  equal  to  1  drachm,  and  8  drachms 
equal  to  1  ounce. 

Approximate  Weights. 

A  threepenny  piece     =       ...  20  grain.s. 

A  sixpenny  piece         =       ...  ...  ...  40      „ 

A    threepenny  piece    and    a   sixpenny 

piece  =  ...         ...  ...  ...  60      ,, 

(1  drachm.) 

A  shilling  piece  =       ...  ...  ...  80  grains. 

8^  sovereigns  =       ...  ...  ...  1  ounce. 

Three  penny  pieces  and  a  threepenny 

piece  =  ...  ...         ...  ...  1       ,, 

Two  rupees  and  eight  annas  in  silver  weigh  a  little  more  than 
an  ounce. 

Measures. 

60  minims            =  ...          ...  ...  1  fluid  drachm. 

8  fluid  drachms  =  ...          ...  ...  1  fluid  ounce. 

20  fluid  ounces    =      ...  1  pint. 

8  pints               =  ...         ...  -...  1  gallon. 

Roughly  speaking,  a  minim  may  he  considered  equal  to  a  drop, 
which,  however,  varies  in  size  according  to  the  nature  of  the  fluid, 
and  the  shape  of  the  portion  of  the  vessel  from  which  it  is  poured. 
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Approximate  Measures. 

1  teaspoonful        = 2    fluid  drachms. 

1  dessertspoonful  =     ...         ...         ...  4      ,,  „ 

1  tablespoonful     = 7      „  „ 

1  wine  or  large  beer  bottle  ss  ...  1^  pint 

Doses  Acoording  to  Age. 

The  doses  of  the  medicines  prescribed  in  this  book  are  calculated 
for  what  would  be  suitable  for  an  average  hunter  or  trapper  15  hands 
3  inches  high,  and  6  years  old  or  upward. 

For  a  yearling         ...         ...         ^  that  for  an  aged  horse. 

For  a  two-year  old  ... 

For  a  three-year  old 

For  a  four-year  old  ... 

For  a  five-year  old  ...         ...  full  dose. 

Doses  According  to  Size  and  Class. 

For  a  15.3  hunter  or  trapper,  as  laid  down. 
For  a  heavy  cart  horse,  |  more  than  for  a  hunter. 
For  a  14-hand  pony,  ^  less  than  for  a  hunter. 
For  a  13-hand  pony,  ^  less  than  for  a  hunter. 

List  of  Medicines  for  a  Stable  of  Five  or  Six 
Horses. 

For  the  benefit  of  my  Indian  readers  I  have  affixed  the  letter  (h) 
to  those  medicines  which  can  be  procured  in  Indian  bazaars. 

1.  Indispensable  Afedicines, 

Carbolic  acid,*  or  Creolin       1    pint. 

Linseed  oil  (6)             ...  ...          ...          ...  8    pints. 

Cldoral  hydrate            ...  ...          ...          ...  8    oz. 

Turpentine,  oil  of  (A)  . . .  ...          ...         ...  1  pint. 

2.  Ven/  Useful  Medicines. 

Aloes  {h)         8  oz. 

Alum  (6)         1  lb. 

Ammonia,  strong  liquid         ...          ...         ...  4  oz. 

Bluestone  {h) 1  „ 

Camphor  (h) 4  „ 

*  Calvert's  disinfecting  carbolic  acid  may  be  substituted  for  the  glacial  and 
more  expensive  form.  When  given  internally,  a  third  more  of  it  should  be 
u^ed  than  what  would  be  required  of  the  pure  add. 
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Epsom  salts  (sulphate  of  magnesia)  ... 

Iron,  sulphate  of  (6) 

Mercury,  biniodide  of .. . 

Nitre  (nitrate  of  potash)  (b) 

Nitre,  sweet  spirits  of 

Soda,  bicarbonat'e  of  (baking)  {b) 

Tartar  emetic 

3.   Useful. 

Ammonia,  carbonate  of 

Arnica,  tincture  of , 

Arsenic  (i)      

Belladonna,  extract  of 

Cantharides 

Catechu  (ft)     

Chloroform 
Goulard's  extract 
Ipecacuanha    ... 
Indian  hemp,  extract  of 

Nitric  acid       ...         

Nux  vomica  (b)  

Potassium,  iodide  of  ... 

Sal-ammoniac  (b)        ...         

Silver,  nitrate  of         ...         ...         ^  oz. 

Acetic  Acid 

is  used  for  removing  warts  from  delicate  parts. 

Ale,  Beer,  and  Stout 

are  excellent  tonics,  especiallj  when  the  horse  is  recovering  from 
the  effects  of  a  debilitating  disease.  A  quart  may  be  given  three 
times  a  day. 

Aloes 

is  the  usual  purgative  in  veterinary  practice.  It  ought  to  be  em- 
ployed with  great  care  by  amateurs ;  as  its  injudicious  administra- 
tion is  very  dangerous  to  the  lives  of  horses  to  whom  it  is  given. 
Aloin  (p.  600)  is  quite  as  effective  and  is  much  safer  than  aloes. 
Linseed  oil  or  Epsom  salts  will  generally  prove  an  efficient 
substitute. 

Barbadoes  aloes  is  the  only  kind  of  aloes  which  is  used  in  horse 
practice. 

CHARACTERS. — The  best  is  of  a  liver-brown  colour,  presenting 
a  dull  fracture  when  broken,  and  of  a  dull  yellow  appearance  when 
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reduced  to  powder,  an  operation  that  k  accomplished  with  some 
difficulty,  which  may  be  overcome  by  adding  a  few  drops  of  ether. 
It  is  soluble  in  boiling  water. 

COMPOSITION.— It  is  composed  of  its  active  principle,  aloin, 
mixed  with  certain  resins  and  other  substances. 

ACTIONS. — ^In  small  doses,  it  appears  to  act  as  a  tonic,^  and 
alterative>t  in  improving  the  general  health.  In  full  doses,  it  is  a 
purgative,  though  it  acts  sometimes  as  a  diuretic,  especially  when  in 
solution-  Externally  it  can  be  used  in  the  form  of  a  fine  powder, 
as  an  application  to  wounds. 

It  is  rapidly  absorbed  into  the  system,  and  seems  to  be  excreted 
into  the  large  inteetines,  thereby  increasing  their  motion. 

Aloes  generally  takes  from  eighteen  to  twenty-four  hours  to 
produce  a  purgative  effect. 

As  it  appears  to  be  a  liver  stimulant,  we  should  be  careful  in 
giving  it  in  cefles  of  disease  of  that  organ. 

DOSES. — ^As  a  tonic  or  alterative  1  to  2  draohms;  as  a  pm*- 
gative,  from  4  to  10  drachms. 

The  action  of  this  drug  is  influenced  by  the  breed  and  individual 
peculiarities  of  the  animal ;  by  the  country  in  which  he  lives ;  by 
the  nature  of  the  food  he  eats ;  by  the  condition  of  his  stomach  at 
the  time  he  takes  the  physic ;  by  his  state  of  health  j  and  by  the 
nature  and  quantity  of  the  food  and  drink  which  he  partakes  of 
after  getting  the  physic. 

Some  horses,  especially  slaok-loined,  "  washy  "  animals,  are  very 
easily  purged.  As  a  rule,  the  heavier  the  horse,  the  more  aloes  will 
be  required  to  purge  him.  In  Scotland,  horses  need  about  one-and-a- 
half  times  the  amount  of  aloes  which  would  do  in  the  south  of  Eng- 
land or  in  Ireland.  This,  I  believe,  is  owing  to  the  large  amount 
of  woody  fibre  contained  in  the  hay  made  in  the  first-mentioned 
country.  My  experience  of  Indian  horses  is  that  they  are  very 
susceptible  to  the  action  of  aloes.  Animals  fed  chiefly  on  corn  are 
more  difficult  to  purge  than  are  those  which  are  kept  on  grass  and 
other  green  food.  When  restricted  to  bran  mashes,  the  bowels  are 
readily  acted  upon.  If  aloes  be  given  on  an  empty  stomach,  its 
effect  will  be  far  more  severe  than  if  that  organ  were  in  a  full  con- 
dition. Drinking  cold  water  soon  after  this  drug  is  given,  increases 
its  purgative  effect;  often  to  a  dangerous  extent.     When  there  is 

*  Tonics  are  medicines  which  permanently  strengthen  the  body  or  its 
porta. 

t  Alteratives  have  certain  beneficial  though  ill-understood  effects  on 
the  nutrition  of  the  system. 
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irritation  of  the  bowels — ^which  may  be  ahown  by  diarrhoea  or  by  the 
presence  of  mucus  in  the  dung — and,  generally,  if  there  be  existing 
any  acute  affection  of  the  chest  or  air-passages,  purgation  is  easily 
excited  by  a  moderate  dose  of  aloes.  Hence,  it  should  not  be  used 
as  long  as  these  conditions  are  present. 

Far  a  hunter  or  trapper,  4^  or  5  drachms  will  usually  be  suffi- 
cient as  a  purgative ;  though  6  drachms  may  be  given  in  England 
to  a  cart-horse,  which  in  Scotland  may  safely  get  an  ounce.  In 
India  I  have  usually  found  4  to  4^  drachms  quite  enough  for  an  ordi- 
nary animal. 

MODES  OF  ADMINISTRATION.— In  most  cases  I  would  advise 
that  the  aloes  should  be  given  in  a  ball  {p.  628)  instead  of  in  a 
drench;  for  in  drenching  there  is  danger  of  a  part  of  the  fluid 
getting  spilt.  If  this  occurs,  it  will  generally  be  difficult  to  tell 
how  much  has  escaped.  Aloes  is  nearly,  if  not  quite,  as  rapidly 
absorbed  in  a  solid  as  it  is  in  a  fluid  state;  and,  if  given  in  the 
former  condition,  no  uncertainty  can  exist  as  to  the  quantity 
swallowed. 

If  a  physic  ball  does  not  act  in  a  day  or  two,  a  second  bolus  should 
on  no  account  be  given  for  at  least  a  week,  lest  severe  if  not  fatal 
superpurgation  may  ensue.  The  same  rule  should  be  observed  if 
a  ball  breaks  up  in  a  horse's  mouth.  We  should  remember  that 
the  longer  aloes  takes  to  act,  the  greater  is  the  danger  of  super- 
purgation  (p.  426). 

If  possible,  aloes  should  not  be  given,  imless  the  animal  is  pro- 
perly prepared  for  the  physic  (see  next  page). 

Aloes  should  not  be  given,  as  a  rule,  if  the  horse  is  in  slings, 
which  might  exert  injurious  pressure  on  the  abdomen. 

Alterative  Ball. 

Barbadoes  aloes     ...         ...         ...         ...         1^  drachm. 

Tartar  emetic         ...         1         „ 

Nitre  3    drachms. 

Treacle  or  lard  sufficient  to  form  a  ball. 

Ordinary  Phi/sic  Ball. 

Barbadoes  aloes 5  drachms. 

Ginger        2         „ 

Treacle  or  lard  sufficient  to  make  a  ball. 

The  presence  of  the  ginger  appears  to  increase  the  action  of  the 
aloes,  and  to  diminish  the  chance  of  griping. 
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Strongly  Purging  Ball. 

Barbadoes  aloes 

6  drachuis 

Tartar  emetic 

•••          •••          ..«          ... 

2        „ 

Ginger 

... 

2         „ 

Treacle  or  lard  sufficient. 

If  required  for  immediate  use,  a  ball  can  be  made  up  bj  adding 
a  little  water  to  the  powdered  aloes,  without  any  treacle  or  other 
substance  to  make  its  particles  adhere  together. 

Ready-made  balls  of  aloes  can  be  obtained  at  anj  large  chemist's 
shop. 

Solution  of  Aloes. 

Powdered  fiarbadoes  aloes  1  part. 

Water        7  parts. 

Spirits  of  wine       1  part. 

Dissolve  the  aloes  with  the  water  in  a  water  bath,  which  con- 
sists of  a  vessel  placed  inside  another  vessel  containing  water. 
Care  should  be  taken  that  the  temperature  of  the  solution  does  not 
at  any  time  rise  beyond  120^  F.  "  Exposure  to  a  temperature  ex* 
ceeding  160^  F.  alters  the,  composition  of  aloes  and  impairs  its  pur- 
gative property''  (Finlay  Dun).  When  the  aloes  is  dissolved,  add 
the  spirits  of  wine.  An  ounce  of  this  solution  will  contain  a  drachm 
of  aloes. 

If  time  be  an  object,  the  aloes  for  a  drench  may  be  dissolved  in 
a  pint  of  warm  water. 

A  quarter  more  aloes  than  would  be  required  for  a  ball  should 
be  allowed  for  a  drench,  in  order  to  make  up  for  loss  by  spilling. 

MANAGEMENT  OF  THE  HORSE  BEFORE  AND  AFTER 
GIVING  ALOES. — ^For  at  least  a  day  before  the  physic  is  adminis- 
tered, the  animal  should  be  given  only  bran  madies  and  hay,  and 
the  allowance  of  the  latter  should  be  somewhat  restricted  on  the 
last  night.  "  The  physic  is  given  on  an  empty  stomach,  early  in 
the  morning ;  immediately  afterwards  a  bran  mash  is  given ;  that 
over,  the  horse  goes  to  exercise  for  perhaps  an  hour,  watered  when 
he  returns.  The  water  should  be  as  warm  as  he  will  take  it,  and 
he  should  have  as  much  as  he  pleases  throughout  the  day.  Bran 
mash  should  be  given  as  often  as  corn  usually  is,  and  better  warm 
than  cold ;  if  both  are  refused,  bran  may  be  tried,  but  no  corn,  and 
but  little  hay.  Sometimes  gentle  exercise  may  be  given  in  the  after- 
noon, and  also  next  day.  The  physic  usually  begins  to  operate  next 
morning,  though  it  rarely  takes  effect  in  twelve  hours,  frequently 
not  for  thirty.  When  the  physic  begins  to  operate,  the  horse  should 
stand  in  the  stable  till  it  sets,  which  may  be  twelve  hours  "  (Dick). 
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Physio  is  said  to  "  set "  when  the  eyaouations  cease  to  be  watery, 
and  the  dung  assumes  its  usual  form. 

Aloin 

is  the  active  purgative  principle  of  aloes,  to  which  it  should  always 
bo  used  in  preference,  if  a  little  extxa  expense  can  be  afforded. 
Probably  the  best  kind  is  obtained  from  Barbadoes  aloes,  and  is 
called  Barbaloin.  It  acts  quicker  (in  about  fourteen  hours),  and  is 
safer,  in  that  it  causes  less  depression,  loss  of  appetite,  nausea, 
griping,  and  straining  than  aloes ;  and  is  quite  as  effective.  Besides, 
it  i»  devoid  of  the  sickening  smell  and  taste  of  aloes,  and  it  is 
not  liable,  like  aloes,  to  set  up  excessive  staling  (diuresis),  instead 
of  purging.  It  is  about  2^  times  as  active.  Hence,  2  drachms  of 
aloin  will  purge  a  horse  quite  as  well  as  5  drachms  of  aloes. 

Alum 

is  soluble  in  18  parts  of  cold  water.  Its  astringent  effect  is  owing  to 
its  power  of  coagulating  albumin.  Dissolved  in  water,  or  used  in 
the  form  of  powdered  burnt  alum,  it  is  a  fairly  good  application 
for  sores  or  wounds.  Burnt  alum  can  be  prepared  by  heating  to 
dryness,  alum  which  is  placed  over  a  fire  on  a  metal  or  earthen 
plate.     It  can  be  procured  at  any  chemist's  shop. 

Ammonia 

is  used  in  making  stimulating  applications;  and,  internally,  as  a 
general  stimulant.  Liquid  ammonia  is  made  by  adding  two  parts 
of  water  to  one  part  of  strong  liquid  ammonia  (S.G.   -891). 

Soap  Liniment. 

Soap  2  oz. 

Strong  liquid  ammonia     1    „ 

Water         4  pints. 

Boil  the  water  and  dissolve  the  soap  in  it.     When  cold,  add  the 
ammonia. 

Stimulating  Liniment, 
Soap  liniment        ...         ...         ...         ...  ^  pint. 

Strong  liquid  ammonia     ...         ...         ...         1  to  2  drachms. 

Ammoniay  Carbonate  oJ\ 
is  a  valuable  stimulant.     Dose,  2  to  4  drachms.     If  given  in  a 
drench  it  should  be  largely  diluted. 

Ammonium  Chloride  (Sal-ammoniac), 
See  p.  541. 
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Amioa. 


Internally,  it  is  a  useful  stimulant.  It  appears  to  have  a  special 
action  in  increasing  the  circulation  of  blood  in  the  surface  of 
the  bodj.     Dose  of  the  tincture,  1  to  2  oz.  in  a  pint  of  water. 

Arsenio 

is  an  alterative  and  tonio.  Its  good  effects,  when  given 
internally,  are  well  marked  in  skin  diseases  and  in  surra.  As 
a  rule,  it  should  not  be  given  continuously  for  more  than  ten 
days  at  a  time;  as  it  accumulates  in  the  system,  and  may  tend 
to  cause  corrosion  of  the  coats  of  the  stomach  and  intestines. 
ExUmallyy  it  is  used  as  a  caustic. 

For  treatment  of  arsenical  poisoning,  see  p.  578. 

Dose,  usually  5  grains;   in  surra,  up  to  20  grains. 
Arsenic  is  most  conveniently  given  in  the  form  of  liquor  arseni- 
calisy  which  contains  4  grains  to  the  ounce. 

Atropine 

is  the  active  principle  of  belladonna.  One-third  to  1  grain  of  the 
sulphate  of  atropine,  dissolved  in  water,  may  be  injected  sub- 
cutaneously  (p.  633).  Hie  liquor  atropines  sulphatis  which  is  sold 
by  chemists,  contains  one  grain  of  atropine  sulphate  in  100 
minims. 

Beer. 

See  "  Ale." 

Belladonna. 

See  pp.  340  and  433.  Externally,  a  mixture  composed  of  extract 
of  belladonna  and  glycerine — of  the  consistency  of  thick  cream — is 
a  useful  application  for  recent  sprains. 

Blisters. 

See  "  Cantharides  "  and  "  Mercury,  Biniodide  of." 

Boric  Acid  {Boradc  add). 

See    p.    68.  Antiseptic    cotton-wool    is    made    by    steeping 

cotton-wool  in  boiling  water  which  has  as  much  bono  acid  in 

it  as  it  will  dissolve;  then  taking  out  the  cotton-wool  and 
drying  it. 
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Calomel. 

See  p.  621. 

Camphor 

is,  externally,  a  useful  antiseptic,  and  allajs  irritation  of  the  skin. 
As  it  is  an  antispasmodic,  ^  oz.  dissolved  in  a  pint  of  oil  is  a 
good  colic  drench.     See  pp.  69  and  603. 

Cannabis  Indioa. 

See  "  Indian  Hemp." 

Cantharides. 

Cantharides  ointment  (1  to  7  of  lard)  acts  well  as  a  blister. 

Tincture  of  Cantharides, 

The  tincture  of  cantharides  used  in  human  practice  is,  as  a 
rule,  too  weak  for  horses,  for  the  blistering  of  which  a  specially 
strong  tincture  of  cantharides  is  made  by  veterinary  chemists. 
We  may  prepare  a  somewhat  similar  tincture  by  putting  in  a 
bottle  1  oz.  of  powdered  cantharides  and  1  pint  of  spirits  of  wine ; 
keeping  it  corked  for  about  a  week,  with  occasional  shaking  up ; 
and  then  filtering  it. 

Carbolic  Acid 

is  a  powerful  antiseptic  (pp.  67  and  69),  and  when  externally 
applied,   is  a  soother  of  pain. 

There  are  three  forma  of  carbolic  acid  in  general  use,  viz.,  the 
pure  or  glacial  form,  Calvert's  disinfecting,  and  crude  carbolic 
acid.  The  first,  except  perhaps  for  internal  use,  is  too  expen- 
sive for  employment  in  ordinary  veterinary  practice.  When 
given  internally,  a  third  more  of  Calvert's  preparation  should  be 
employed  than  would  be  necessary  with  the  purer  form.  Crude 
carbolic  acid,  which  is  very  cheap,  may  be  used  as  a  disinfectant. 
The  impurities  contained  in  impure  carbolic  acid  have  a  very 
irritating  effect,  externally  as  well  as  internally. 

When  carbolic  acid  is  dissolved  in  water,  its  effect  is  stronger 
than  when  dissolved  in  oil  or  glycerine.  Koch  has  proved  that 
"  carbolic  oil,"  made  by  mixing  1  part  of  the  acid  with  10  parts 
of  olive  oil,  will  not  kill  germs. 

It  (especially  the  impure  kind)  is  sparingly  soluble  in  water, 
but  combines  with  glycerine  in  the  proportion  of  1  to  4,  and  may 
then  be  diluted  by  water  to  any  required  strength 
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It  combines  with  camphor  in  the  proportion  of  1  to  2J. 

It  is  used  internally  in  cases  of  anthrax  and  flatulent  colic  in 
^  oz.  doses. 

Externally  it  is  used  pure  as  a  caustic;  as  an  application  to 
wounds  (1  to  from  20  to  40  of  water,  or  I  to  20  of  glycerine); 
or  in  combination  with  camphor. 

Phenicated  Camphor. 

Carbolic  acid       ...         ...         ...         ...         1    part. 

Camphor...         ...  ...  ...         2^  parts. 

On  page  69,  I  have  given  the  composition  of  an  antiseptic 
solution  which  has  carbolic  acid  as  its  base,  and  which  I  have 
found  very  useful  in  India,  South  Africa,  and  other  hot  countries. 

Carbolic  Ointment 

is  made  with  carbolic  acid,  I;  soft  paraffin,  12;  hard  paraffin,  6 
parts.  In  hot  climates  the  proportion  of  hard  paraffin  might  be 
increased. 

As  a  DISINFECTANT,  crude  carbolic  acid  is  used  with  20 
times  its  bulk  of  water.  To  make  a  useful  and  convenient 
disinfectant,  Dr.  Yoelcker  recommends  that  sawdust  should  be 
soaked  in  as  much  of  a  solution  of  equal  quantities  of  the  crude 
acid  and  water  as  it  will  take  up,  and  then  set  .aside  for  use. 
A  handful  of  this  carbolized  sawdust,  sprinkled  here  and  there 
in  a  stable,  will  tend  to  keep  it  free  from  foul  emanations. 


Carron  Oil. 

Lime  water 
Linseed  oil 


>      ...  ...  ...  ...         equal  parts. 


It  has  long  been  used  for  scalds  and  bums,  and  has  the  ad- 
vantage of  being  readily  obtainable.  For  the  purpose  iu  question, 
better  applications  are  given  on  page   109. 

Cateohu 

is  useful  for  checking  diarrhoea.  It  possesses  a  very  astringent 
taste.  "Good  samples  are  sweet,  and  free  from  bitterness  and 
grittiness"  (Finlay  Dun), 

DOSE,  2  drachms. 

The  action  of  the  Indian  variety  is  weaker  than  that  which  is 
used  in  English  practice. 
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Chalk. 

Prepared  chalk  is  a  valuable  antacid  in  diarrhoea;  it  also 
forms  a  mechanical  protection  for  the  mucous  membrane  of  the 
intestines. 

DOSE,  1  oz. 

ChinoBol. 

This  comparatively  new  preparation  is  an  admirable  antiseptic 
when  dissolved  in  water  (1  grain  to  an  ounce),  and  in  this  form  can 
be  used  for  wounds  and  sores.  For  disinfecting  the  hands,  it  should 
be  dissolved  onlj  in  distilled  water,  for  it  is  precipitated  bj 
alkaline  water  and  soap.  A  strong  solution  of  chinosol  should 
not  be  employed  for  the  disinfection  of  instruments,  as  it  has 
a  corrosive  action  on  them.  Undiluted  chinosol  in  powder  has 
a  very  irritating  effect  on  wounds.  "The  chief  disadvantage  to 
its  general  use  is  the  readiness  with  which  it  is  precipitated 
from  solutions"  ("Brit.  Med.   Journal"). 

Chiretta 

is  a  valuable  stomachic  which  is  common  in  India.  Its  properties 
are  very  similar  to  those  of  gentian.  If  pounded  and  mixed  in 
the  food,  horses  will  soon  learn  to  eat  it  readily.  Chiretta  and 
nux  vomica  appear  to  be  the  only  bitters  which  horses  will 
voluntarily  consume. 

DOSE,  1  oz.  twice  a  day. 

Chloral  Hydrate 

is  a  very  useful  agent  for  soothing  pain  and  {producing  sleep,  which, 
under  its  influence,  comes  on  in  a  manner  nearly  similar  to  that  of 
natural  sleep,  and  it  has  little  or  no  bad  after  effects.  It  can  be 
given  with  advantage,  half  an  hour  before  painful  operations,  such 
as  firing,  neurotomy,  castration  and  docking;  and  also  to  horses 
which  are  difficult  to  shoe.     See  page  626. 

DOSE,  J  to  2  oz.  in  a  pint  of  water.  The  usual  dose  is  one 
ounce. 

Chlorio  Mther 

is  made  by  mixing  1  fluid  part  of  chloroform  with  19  fluid  parts  of 
rectified  spirits.     It  is  a  useful  antispasmodic  in  cases  of  colic. 
DOSE,  1  to  li  oz. 
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Chloroform 

is  the  best  agent  for  producing  general  insensibility  in  horses 
during  surgical  operations.  To  prevent  it  from  becoming  de- 
composed, it  should  be  kept  in  glass  stoppered  bottles  in  a  cool 
place  and  covered  with  blue  paper. 

USES. — ^The  uses  of  chloroform  are:  (1)  To  produce  insensi- 
bilitj  to  pain;  and  (2)  to  obtain  muscular  relaxation,  as  in 
breaking  down  adhesions  (p.  274),  in  cases  of  difficult  foaling, 
and  in  the  reduction  of  inguinal  hernia  (p.  287). 

ACnON. — ^There  are  three  stages  in  the  continued  effect  of 
ohlorofonn  on  the  horse:  (1)  Nervous  excitement,  which  will 
be  shown  by  struggling  and  frequently  by  neighing.  During 
this  time  the  increased  action  of  the  heart  is  manifested  by 
violent  throbbing  of  (the  carotid  artery,  the  rapid  pulsa- 
tions of  which  can  be  seen  in  the  jugular  groove  (p.  118). 
(2)  Insensibility.  (3)  Paralysis  of  the  organs  of  breathing, 
and  finally  paralysis  of  the  heart.  In  giving  chloroform  for  ordi- 
nary surgical  purposes,  it  is  evident  that  we  should  not  allow  its 
action  to  go  beyond  the  second  stage.  The  more  quickly  insensi- 
bility is  obtained,  within  of  course  safe  limits,  the  less  dangerous 
will  be  the  effect ;  for  if  its  production  is  induced  by  the  prolonged 
inhaling  of  even  a  comparatively  small  proportion  of  chloroform 
in  the  respired  air,  the  horse's  system  will  get  saturated  with  the 
drug,  and  consequent  danger  of  death  will  ensue  from  failure  in 
the  action  of  the  heart.  As  the  horse  bears  ihe  effect  of  chloro- 
form extremely  well,  we  should  not  be  afraid  to  give  it  to  him 
in  a  fairly  concentrated  form.  At  the  same  timcy  we  must  re- 
member that  he  requires  air  for  breathing.  Profiting  by  the 
knowledge  of  the  weakening  effect  which  the  prolonged  administra- 
tion of  chloroform,  even  when  well  mixed  with  air,  has  on  the 
heart;  we  should,  as  soon  as  the  horse  is  rendered  insensible,  give 
him  only  sufficient  of  the  vapour  to  keep  him  under  its  influence 
to  the  extent  we  require.  In  judging  of  the  state  of  safety  in 
which  the  patient  is  when  under  the  influence  of  chloroform,  we 
should  be  guided  almost  entirely  by  the  condition  of  his  breathing ; 
for  the  action  of  the  lungs  in  chloroform  poisoning,  ceases  before 
that  of  the  heart.  Stoppage  of  breathing  and  irregular  breathing 
are  two  symptoms  of  chloroform  poisoning,  the  observation  of 
which  should  at  once  warn  the  operator  to  discontinue  the  ad- 
ministration of  the  drug.  Holding  in  the  breath  at  first,  will  be 
a  sign  that  the  chloroform  is  not  sufficiently  diluted  with  air.     As 
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chloroform  produces  insensibility  hj  causing  the  brain  to  become 
deprived  of  blood;  we  should,  to  facilitate  the  action  of  this  drug, 
keep  the  animal's  head  on  a  higher  level  than  his  body.  On  the 
other  hand,  when  we  wish  to  restore  consciousness^  we  idiould 
lower  the  head.  The  advisability  of  the  precaution  of  wkhholding 
food  and  water  from  the  aninial  for  some  hours  before  giving 
chloroform  is  self-evident.  As  difficulty  of  breathing,  in  chloro- 
form poisoning,  is  frequently  due  to  spasm  of  the  muscles  which 
cause  the  epiglottis  to  close  the  opening  (the  glottis)  into  the 
larynx;  it  is  well  to  antagonise  their  action,  in  such  cases,  by 
drawing  the  tongue  forward. 

AMOUNT  AND  TIME  REQUIRED.— The  amount  of  chlon>- 
form  required  to  put  a  horse  under  the  influence  of  this  drug, 
varies  greatly  according  to  the  mode  in  which  it  is  given.  Accord- 
ing to  the  present  somewhat  inexact  methods,  the  amount  varies 
from  about  2  oz.  to  10  oz.  As  a  rule,  I  use  about  6  oz.  Twenty 
minutes  is  an  average  time  for  bringing  a  horse  fully  under  the 
influence  of  chloroform. 

ADMINISTRATION. — In  an  operation  requiring  the  use  of 
chloroform,  one  man,  if  possible,  should  be  solely  concerned  with 
the  production  of  insensibility,  so  that  the  operator's  attention  may 
not  be  distracted  from  his  legitimate  work.  After  the  horse  has 
been  cast,  the  chloroform  may  be  given  by  a  specially  made 
muzzle  (I  generally  use  Russell's  muzzle,  which  I  find  very  con- 
venient); by  a  leather  or  wire  muzzle,  inside  which  a  sponge 
saturated  with  chloroform  is  placed ;  or  a  towel  may  be  folded 
in  the  form  of  a  funnel,  and  a  small  sponge  or  some  cotton-wool 
may  be  put  in  its  centre  to  receive  the  chloroform,  which 
should  be  poured  out  a  little  at  a  time.  In  utilising  this  last- 
mentioned  contrivance,  the  horse,  being  kept  with  his  head  resting 
on  a  bundle  of  straw,  should  be  made  to  inhale  the  fumes  through 
his  upper  nostril,  while  the  lower  one  is  kept  more  or  less 
closed  by  the  hand,  so  as  to  regulate  the  amount  of  air.  In  any 
of  these  cases,  we  may  commence  with  1^  oz.  of  chloroform,  and 
add  a  like  quantity  of  it  from  time  to  time,  as  may  be  required. 
With  Russell's  inhaler,  I  generally  add  IJ  oz.  at  intervals  of  about 
seven  minutes.  Mr.  Harold  Leeney,  M.R.C.V.S.,  tells  me  that 
instead  of  an  inhaler,  he  prefers  to  use,  for  the  administration  of 
the  chloroform,  a  sponge,  which  he  places  inside  one  of  the  nostrils, 
after  having  greased  the  inside  of  that  nostril,  so  as  to  prevent  it 
being  irritated  by  the  chloroform.  He  regulates  the  inspiration 
of  the  chloroform,  by  means  of  the  pressure  of  his  hand  on 
the  other  nostril.     More  or  less  successful  attempts  have  been  made 
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to  construct  an  equine  chloroform  muzzle  on  the  same  principle  as 
that  which  Junker  devised  for  human  beings,  and  which  presents 
the  chloroform  to  the  patient  in  a  vapour  of  easily  regulated  con- 
centration. We  can  ascertain  the  amount  of  influence  which  the 
chloroform  has  over  the  animal  hj  noting  the  degree  of  sensibility 
his  eje  manifests  when  touched  by  the  finger.  As  advised  by 
MoUer  of  Berlin,  the  best  spot  to  select  when,  doing  this>  is  the 
inner  comer  (iimer  canthus)  of  the  eye  on  the  haw  {memhrana 
nictUans),  We  may  also  feel  if  the  muscles  of  the  tail  offer  any 
resistance  to  the  dock  being  bent  and  extended;  and  may  pinch 
the  parts  under  the  tail  to  still  further  satisfy  our  minds.  I  wish 
to  impress  on  my  readers  the  necessity  of  inducing  complete  in- 
sensibility, when  our  object  is  to  obtain  as  much  muscular  relaxa- 
tion as  we  can.  Hence,  in  such  a  case,  we  should  abstain  from 
operating  until  external  irritation  fails  to  produce  reflex  action. 
If,  however,  we  give  chloroform  merely  to  deaden  pain,  we  need 
not  push  it  so  far.  After  the  operation  is  over,  it  is  well  to  allow 
the  animal  to  sleep  off  the  effects  of  the  drug,  which  he  will 
generally  do  in  about  an  hour.  The  hobbles  or  the  apparatus 
should  not  be  removed  until  consciousness  has  returned;  for  he 
is  liable  to  injure  himself  by  struggling  when  "  coming  to.'' 

Russell's  chloroform  inhaler  consists  of  a  canvas  bag  provided 
with  a  metal  bottom  into  which  a  tray  fitted  with  sponge  can  be 
passed.  Having  cast  the  horse  (by  Mr.  Over's  method,  page  642, 
or  by  tying  up  one  fore  leg  and  pulling  the  head  round,  page 
646),  we  get  an  assistant  to  put  the  inhaler  over  the  horse's 
mwale,  take  out  t;he  tray  of  the  inhaler,  saturate  the  sponge 
with  about  1^  oz.  of  chloroform,  return  the  tray,  and  proceed 
to  render  the  animal  insensible.  When  it  is  necessary  to  re- 
plenish the  supply  of  chloroform,  say,  after  seven  minutes,  we 
can  again  remove  the  tray,  while  retaining  the  inhaler  on  the 
horse's  head.  We  can  easily  regulate  the  supply  of  air  as  may 
be  necessary. 

Cagny  and  Grobert  state  that  it  is  advisable  before  giving 
chloroform,  to  make  a  subcutaneous  injection  (p.  633)  of  IJ  grain 
of  morphine  hydrochloride  and  ^  grain  of  atropine  sulphate 
(p.  601)  in  3  drachms  of  distilled  water;  because  this  injection 
greatly  lessens  the  excitement,  hastens  insensibility,  cheoks  heart 
failure,  aoid  increases  the  effect  of  the  chloroform,  the  quantity 
of  which  can  consequently  be  reduced. 

Citrine  Ointment  {Nitrate  of  Mercury  Ointment^. 
See  p.  621. 
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Cocaine. 

This  alkaloid  is  a  very  useful  agent  for  producing  local  insen- 
sibility to  pain.  If  5  or  6  drops  of  a  solution  of  1  grain  of  hydro- 
chlorate  of  cocaine  in  20  minims  (or  drops)  of  water  be  placed 
on  the  surface  of  the  eye,  that  part  will,  in  from  5  to  10  minutes, 
lose  its  sensibility  to  such  an  extent  that  it  can  be  handled  freelj 
without  causing  discomfort  to  the  animal.  We  may  use  a  solu- 
tion of  the  hydrochlorate  of  cocaine  of  double  that  strength  (sa; 
10  grains  in  100  minims  of  water)  for  hypodermic  injections  (p. 
633)  to  deaden  the  feeling  of  a  part.  For  the  temporary  re- 
moral  of  lameness  below  the  fetlock,  or  for  finding  if  lameness 
is  due  to  pain  above  or  below  that  part,  Pader  adyises  a  sub- 
cutaneous injection  of  cocaine  on  the  outside  and  on  the  inside 
of  the  leg,  just  aboTe  the  fetlock,  at  the  spot  usually  diosen 
for  the  high  operation  of  plantar  neurectomy  (p.  670);  each  in- 
jection consisting  of  2  grains  of  the  hydrochlorate  of  cocaine 
dissolved  in  40  minims  of  distilled  water,  with  a  little  bicar- 
bonate of  soda  to  neutralise  it.  The  action  of  the  cocaine  is 
increased  by  heating  the  solution  to  about  85^  F.  The  amount 
of  cocaine  in  each  injection  might  be  safely  increased  to  3 
grains.  After  these  injections,  the  lameness  disappears  in 
about  ten  minutes,  and  returns  in  about  half  an  hour.  For  the 
temporary  relief  of  a  case  of  painful  cracked  heels,  it  is  well  to 
use  a  solution  of  5  grains  of  the  hydrochlorate  in  20  drops  of 
oil  of  cloves. 

Some  Continental  veterinary  surgeons  speak  highly  of  morphia 
combined  with  cocaine  for  deadening  pain  in  foot  diseases,  for 
even  a  week  or  longer.  The  following  subcutaneous  injection, 
which  produces  its  effect  in  from  5  to  10  minutesi,  may  be  made 
on  each  side  of  the  plantar  nerve  (p.  670):  — 

Hydrochlorate  of  cocaine         2^  grains. 

Morphia  ...         iX  grains. 

Distilled  water 1 4  drachms. 


Cotton  Wool,  Antiseptic 

is  prepared  by  impregnating  cotton-wool  with  various  anti- 
septics (boric  acid,  iodoform,  corrosive  sublimate,  etc.),  so 
that  layers  of  such  material  placed  over  a  wound  will  protect  the 
part  from  the  entrance  of  bacteria  (p.  63).  The  same  remark 
applies  to  wood  wool,  and  antiseptic  gauze.  These  protective 
agents  can  be  obtained  from  any  large  chemist. 
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Creolin 

"  is  a  coal-tar  product  from  which,  carbolic  acid  is  excluded " 
(WhitlaJ,  It  readily  dissolves  in  water,  with  which  it  forms  a 
milky  solution.  It  is  much  less  poisonous  (whether  taken  by  the 
mouth  or  absorbed  by  the  skin)  and  less  irritating  to  the  skin  or 
to  broken  surfaces  than  carbolic  add,  and  is  an  equally  effective 
antiseptic.  ^  oz.  of  it  might  be  given  internally.  Externally y 
it  may  be  used  pure  or  diluted  with  water  up  to  40  times  its 
bulk ;  and  can  be  employed  as  a  disinfectant  in  the  same  manner 
as  carbolic  acid. 

Jeyes'  Fluid  is  the  same  as  the  French  Cresyl-Jeyes,  and  the 
German  Creolin  Pearson.  Jeyes'  Creolin  is  a  superior  preparation 
to  Jeyes*  Fluid.  For  surgical  wounds  2^  per  cent,  and  for  foul 
wounds  5  per  cent,  may  be  used.  Despite  the  statements  made 
by  the  maniifacturers  of  these  and  other  proprietary  antiseptics, 
the  fact  remains  that  all  antiseptics  and  disinfectants  are  more 
or  less  poisonous. 

Epsom  Salts  {Sulphate  of  Magnesia) 

is  a  useful  laxative  in  fevers,  chest  affections,  and  in  derange- 
ments of  the  liver.  Its  action  as  a  piurgative  is  somewhat  un- 
certain. It  can  be  used  when  the  dung  is  hard,  clay-coloured — 
indicating  suppression  of  bile — and  covered  with  mucus,  or  when 
passed  out  in  a  slimy  state,  both  of  which  two  last-mentioned  con- 
ditions show  irritation  of  the  bowels.  In  such  cases,  the  em- 
ployment of  aloes  is  generally  inadmissible,  owing  to  its  stimulat- 
ing action  on  the  liver. 

Epsom  salts  may  be  given  two  or  three  times  a  day  in  doses  of 
4  oz.  in  the  food,  or  8  oz.  in  1^  pint  of  water  as  a  drench. 

Eserine, 

which  is  one  of  the  alkaloids  of  calabar  bean,  acts  as  a  purgative 
by  stimxdating  the  muscular  coat  of  the  stomach  and  intestines.  It 
also  causes  contraction  of  the  pupil,  whether  applied  locally,  or 
when  taken  into  the  system  by  the  mouth.  It  is  of  great  benefit 
in  cases  of  flatulent  colic  and  colic  caused  by  indigestion;  but 
it  is  dangerous  in  cases  of  constipation,  owing  to  its  rapid  and 
violent  action.  It  is  generally  used  in  the  form  of  the  sulphate ; 
the  doses  being,  according  to  Finlay  Dun,  2  to  3  grains  by  the 
mouth,  ^  grain  intra-tracheally  (p.  635),  and  1  to  I^  grain  sub- 
cutaneously  (p.   633).     "  In  intestinal  obstruction,  more  prompt 
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and  certain  effects  are  obtained  bj  the  addition  of  2  or  3  grains 
of  pilocarpine "  (Finlay  Dun),  This  combined  medicine  will 
generally  purge  the  horse  in  about  half  an  hour.  Veterinary- 
Surgeon  Desmond,  who  has  treated  over  500  cases  by  the  intra- 
tracheal injection  of  eserine,  has  devised  the  following  solution 
after  much  careful  research:  — 

Sulphate  of  eserine        20  grains. 

Hydrochlorate  of  pilocarpine     ...  ...  60      „ 

Pure  carbolic  acid  ...         ...         ...  10  drops. 

Distilled  water  ...         ...         ...         ...  5  ounces. 

Each  drachm  of  this  solution  contains  ^  grain  of  eserine  and  1^ 
grains  of  pilocarpine.  The  doses  recommended  by  Veterinary- 
Surgeon  Desmond  for  intra-tracheal  injection  are  :  Heavy  draught- 
horse,  3  drachms;  carriage-horse,  2  drachms;  hack,  1^  drachm; 
and  pony,  1  drachm.  This  solution  will  keep  good  for  any  length 
of  time.  Ordinary  solutions  of  eserine  become  quickly  altered 
in  composition.  Opium  or  morphine  should  not  be  given  at  the 
same  time  as  eserine,  for  their  action  is  antagonistic  to  it. 

Ether,  Nitrous  Spirit  of. 

See  "  Nitre,  Sweet  Spirits  of." 

Formalin. 

This  drug,  which  is  a  40  per  cent,  solution  of  formic  aldehyde, 
is  used  chiefly  as  a  disinfectant  (1  per  cent,  solution),  and  has 
proved  beneficial  as  an  antiseptic  in  navel-ill  (p.  535).  Per- 
centages quoted  are  those  of  formic  aldehyde,  and  not  of  formalin. 

Solutions  are  made  as  follows : — 

10  p.c.  solution,  add  1  part  of  formalin  to    3  of  water 

^     P«C.  )t  ,f  )t  1)  ^      9»  »1 

*^     p.c.  ,,  „  .)  II  '        9)  )» 

4     P«C»  )}  ))  if  I)  "      if  •» 

^  p.c.  ,,  „  „  „    19    „      „ 

1  p.c.  „  „  „  „    39    „      „ 

Formalin  was  largely  used  as  a  disinfectant,  in  the  form  of  spray, 
during  the  outbreak  of  plague  at  Capetown  in  1901. 

Gentian 

is  an  excellent  stomachic.  The  extract,  of  which  J  oz.  may  be 
given,  is  the  most  convenient  form  to  use.  Or  we  may  give  from 
j  to  1  oz.  of  the  powder  in  1^  pints  of  ale  or  stout  with  1  oz.  of 
sweet  spirits  of  nitre. 


INDIAN  HEMP.  611 


Goulard's  Extract* 

This  popular  name  is  sometimes  applied  to  the  liquor  plumbi 
subacetatis  of  druggists. 

For  cracked  heels,  mud  fever,  etc.,  we  may  use  1  part  of  the 
solution  to  i  parts  of  olive  oil,  cream,  or  glycerine. 


lohthyol, 

which  is  the  ichthyo-sulphate  of  ammonium  or  of  sodium,  has  been 
greatly  praised  by  German  veterinary  surgeons  ("  Journal  of  Comp. 
Path.",  June,  1900),  as  a  remedy  for  cracked  heels,  grease,  mallen- 
ders,  sallenders,  wounds,  burns,  saddle  galls,  itchy  tail  (and  other 
forms  of  pruritis),  inflammation  of  the  joints,  including  those  of 
navel  ill,  strains,  bruises,  etc.  It  is  used  externally  either  as  a 
liniment  (I  part  or  more  of  ichthyol,  and  2  parts  each  of  spirit 
or  ether  and  water),  or  as  an  ointment  (1  part  of  ichthyol  to 
from  2  to  10  parts  of  lanoline,  vaseline  or  oil).  The  hair  of  the 
part  should  be  clipped  off,  and  the  liniment  or  ointment  rubbed  in 
twice  a  day.  Internally  it  has  been  successfully  employed  in  cases 
of  purpura  and  septic  pneumonia,  by  intratracheal  injections  of 
about  1  oz.,  or  3^  oz.  by  the  mouth. 

Indian  Hemp  {Cannabis  Indica) 

is  a  very  valuable  soother  of  pain,  and  may  be  used  in  doses  of 
^  to  f  oz.  of  the  extract  for  colic,  and  also  for  tetcuaus.  In 
such  cases,  it  acts  far  better  than  opium ;  because  its  effect  lasts 
longer,  and  does  not  produce  so  much  constipation,  or  such  dis- 
tressing head  symptoms.  The  present  preparations,  such  as  the 
extract,  are  liable  to  deteriorate  by  keeping,  and  are  not  of 
uniform  strength.  These  objections  will  no  doubt  be  rectified 
in  the  near  future  by  the  employment  of  its  active  principle. 

Iodine. 

For  its  action  in  '*  Diabetes,"  see  p.  516. 

Iodine  Ointment. 

Iodine    ...         ...         ...         ...         ...         1  part. 

Lard      ...         ...         8  parts. 


Useful  in  cases  of  parasitic  ringworm. 
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Tincture  of  Iodine. 

Iodine         i  oz. 

Iodide  of  potassium  ...         ...         ...         ^  oz. 

Rectified  spirit       1  pint 

Liniment  of  Iodine, 

Iodine         2^  oz. 

Iodide  of  potassiam  ...         ...         ...  1  oz. 

Glycerine    ...         .-•         ...         ...         ...  ^  oz. 

Rectified  spirit       1  pint. 

The  liniment  is  5  times  stronger  than  the  tincture.  These  three 
preparations  of  iodine  are  absorbents  and  counter-irritants. 

Iodoform, 

which  is  an  admirable  antiseptic,  does  not  destroy  bacteria; 
but,  according  to  Behring,  it  induces  chemical  changes  in  the 
poisonous  materials  which  they  produce,  so  as  to  render  th^n 
harmless.  Unlike  corrosive  sublimate,  and,  to  a  lesser  degree, 
carbolic  acid,  iodoform  has  no  irritating  effect  on  a  wound.  Iodo- 
form requires  the  presence  of  pus  to  cause  it  to  become  decom- 
posed and  to  give  off  its  iodine,  to  w^hioh  it  owes  its  antiseptic 
property.  Hence,  iodoform  will  not  form  a  dry  scab  in  tho  first 
instance.  It  can  be  used  dry,  or  with  eucalyptus  oil,  in  %hich 
as  much  iodoform  has  been  dissolved  as  the  oil  will  take  up. 

Ipeoaouanha. 

See  p.  6i0. 

Iron, 

Sulphate  of  Iron. 

should  be  kept  in  well-stoppered  bottles;  for  if  exposed  to  the 
uir  it  will  gradually  become  decomposed.  It  is  a  valuable  tonic ; 
although  it  is  apt  to  have  a  constipating  effect.  If  it  upsets  the 
digestion,  it  should  be  discontinued. 

Preparations  of  iron  should  not  be  employed  in  cases  of  in- 
digestion, or  of  diseased  liver  (p.  541). 

Z>o«e,  20  to  60  grains  once  or  twice  a  day,  mixed  in  the  food. 

A  solution  of  1  lb.  to  the  gallon  of  water  is  an  admirable  dis- 
infectant for  stables.  When  brought  into  the  presence  of  am- 
monia and  sulphuretted  hydrogen,  the  ammonia  becomes  fixed  by 
being  converted  into  the  sulphate;  and  the  sulphuretted  hydro- 
gen is  decomposed  by  yielding  up  its  sulphur  to  the  iron. 
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Only  green  orygtallised  sulphate  of  iron  should  be  employed  for 
internal  use.     The  impure  kind  will  do  for  disinfection. 

Dialysed  Iron. 

A  solution  of  dialysed  iron  {\  oz.)  diluted  with  water,  to  be 
given  two  or  three  times  a  day,  is  a  valuable  tonic,  and  is  not 
liable  to  act  injuriously  on  the  digestion,  or  on  the  liver  (when 
affected)  like  sulphate  of  iron. 

Tincture   of  Iron, 

The  strong  tincture  of  the  perchloride  of  iron  (liquor  ferri 
perehloridi  fortior)  appears  to  act^  when  given  internally,  as  an 
astringent  to  the  walls  of  the  blood-vessels;  hence  its  use  in 
bloody  urine,  etc.  In  such  cases,  it  can  be  given  in  one-third 
drachm  doses  three  times  a  day.  For  diarrhoea,  give  in  a  pint  of 
water,  1  drachm  twice  a  day,  combined  with  IJ  ounces  of  lauda- 
num.    Externally,  it  is  useful  for  stopping  bleeding. 

The  ordinary  tincture  of  iron  (tincture  of  steel)  is  made  by 
mixing  1  oz.  of  the  strong  tincture  with  3  oz.  of  distilled  water. 

Kerosene  Oil. 

See  "Paraffin  Oil." 

Lanoline 

18  the  grease  obtained  from  sheep's  wool.  It  forms  a  useful 
vehicle  for  applying  medicines  to  the  skin.  For  its  action  as  a 
hoof  ointment  see  p.  204. 

Lard 

is  one  of  the  best  materials  for  making  up  ointments.  Its 
tendency  to  become  rancid  can  be  corrected  by  melting  it  over  a 
water  bath  and  adding  a  fiftieth  part  of  benzoin.  Pure  benzoated 
lard  can  be  obtained  ready  made  from  any  chemist.  'Hie  usual 
adulterations  of  lard  are  water,  salt,  starch,  and  cotton  seed  oil. 
Mutton,  venison,  or  beef  kidney  fat,  horse  fat,  lanoline,  goose 
grease,  or  vaseline,  may  be  used  instead  of  lard.  To  give  any 
of  these  donsistency  in  hot  weather,  we  can  mix  with  them  a 
little  beeswax. 

Laudanum, 

See  "Opimn,  Tincture  of." 
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Lime. 

One  paxt  of  lime  is  soluble  in  1,500  parts  of  water.  This  solu- 
tioa  (lime  water)  is  beneficial  to  foals  suffering  from  a  deficiency 
of  bone-forming  matmal,  and  in  diarrhoea  when  acidity  is 
present.  It  may  be  giyen  to  yearlings  in  ^pint  doses  three  times 
a  day. 

Linseed. 

Cold  drawn  linseed  oil  is  a  safe  and  valuable  laxative,  in  doses  of 
from  1  to  2  pints.  It  forms  an  excellent  vehicle  for  the  administra- 
tion of  turpentine  or  carbolic  acid.  In  small  doses,  it  allays  irrita- 
tion of  the  mucous  membranes,  and  appears  to  be  particularly 
beneficial  in  diseases  of  the  urinary  organs.  Its  good  effects  on  the 
skin  are  well  marked.  It  may  be  ^ven  in  doses  of  2  oz.  mixed 
through  the  food  three  times  a  day.     See  page  592. 

As  linBced  oil  is  subject  to  much  adulteration,  we  should  take 
special  precautions  to  obtain  it  pure.  The  linseed  oil  sold  by  oil 
and  colour  merchants,  usually  has  been  boiled  and  freely  mixed  with 
litharge  (oxide  of  lead),  which  is  a  poison,  or  black  oxide  of  man- 
ganese, so  as  to  increase  the  drying  property  of  the  oil  for  the 
benefit  of  painters. 

Ha^esia,  Sulphate  of. 

See  "  Epsom  Salts." 

Hallein. 

DESCRIPTION.— Mallein  was  first  manufactured  by  Kalning 
and  Hellmann  in  1891.  It  is  a  filtered  liquid  which  is  made  from 
a  pure  culture  of  the  bacilli  of  glanders,  and  which  has  been 
exposed,  during  its  preparation,  to  a  degree  of  heat  that  is 
amply  sufficient  to  destroy  them.  It  contains  products  formed 
by  these  microbes;  but  as  it  is  entirely  free  from  the  presence 
of  these  organisms,  it  is  incapable  of  causing  this  disease. 
It  is  prepared  in  bacteriological  laboratories  (for  instance,  that 
of  the  Royal  Veterinary  College,  London),  and  ccrn  be  obtained 
from  them  and  from  wholesale  chemists,  with  directions  as  to 
its  use.  '^  Mallein  should  be  kept  in  a  cool  place,  and  protected 
from  light.  Should  it  lose  its  transparency  or  become  cloudy, 
it  must  not  be  used"  {McFadyean). 

THE  USE  OF  MALLEIN  depends  on  the  fact  that  a  property 
performed  injection  of  a  certain  quantity  of  it  under  the  skin 
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of  a  glandered  horse  whose  temperature  is  normal,  almost  always 
produces  reactions  which,  in  the  vast  majority  of  cases,  may  be 
accepted  as  a  proof  that  the  animal  is  suffering  from  glanders. 
Also,  the  absence  of  these  reactions  may,  under  certain  narrowly 
limited  restrictions,  be  regarded  as  unquestionable  evidence  that 
the  animal  is  free  fro^  glanders.  The  typical  reactions  of  mallein 
may  be  classed  as  local  and  general,  the  former  consisting  of  a  swel- 
ling at  the  seat  of  inoculation ;  the  latter,  of  general  distmrbance, 
which  is  best  marked  by  a  rise  of  temperature,  and  which  is  also 
accompanied  by  depression  of  spirits,  debility,  and  loss  of  appetite. 

TESTING  A  HORSE  FOR  GLANDERS  BY  MEANS  OF 
MALLEIN. — ^The  animal  should  be  in  a  normal  condition  of  rest, 
and  should  be  free  from  exciting  or  depressing  influences.  We 
may  here  note  the  remarks  made  on  pp.  681  and  682,  respecting  in- 
crease of  temperature  caused  by  exposure  to  heat.  The  usual 
amount  of  mallein  employed  for  injection  is  18  minims  (one  cubic 
centimetre).  The  syringe  should  be  carefully  disinfected  (p. 
70)  before  use,  especially  when  several  horses  are  being  tested, 
in  which  case,  neglect  of  this  precaution  might  allow  the  disease 
to  be  transmitted  to  healthy  animals.  ''  The  best  form  of  syringe 
is  one  with  an  asbestos  piston,  as  the  whole  instnmient  may  then 
be  sterilised  by  boiling  it  in  water  for  five  minutes  before  use" 
(MeFadyean),  The  side  of  the  neck  is  a  good  site  for  the  in- 
jection, because  it  offers  a  flat  smrfaoe  for  the  observation  of  the 
expected  swelling.  The  injection  should  be  made  into  the  loose 
tissue  immediately  under  the  skin,  and  not  into  the  muscles  of 
the  part,  as  we  ^all  see  further  on.  Care  should  be  taken  that 
no  air  passes  along  with  the  fluid  from  the  syringe,  and  that 
the  whole  of  the  mallein  is  injected.  The  time  for  the  injection 
(whether  morning  or  evening)  may  be  chosen,  to  meet  the  con- 
venience of  the  operator.  The  temperature  of  the  animal's  rectum 
(p..  681)  should  be  taken  at  the  time  of  injection,  six  hours  after 
it,  and  every  subsequent  three  hours,  up  to  the  fifteenth  or 
eighteenth  hour. 

The  chief  typical  points  about  the  local  reaction  to  mallein  are 
that  the  swelling  is  large,  hot,  painful,  and  well  defined,  and 
that  it  continues  longer  than  an  ordinary  swelling  produced  by 
a  similar  puncture  would  do.  Its  size  is  probably  its  least 
characteristic  feature.  ''In  interpreting  the  local  reaction  to 
mallein,  attention  must  be  paid  to  two  points,  namely,  the  extent 
of  the  swelling,  and  the  period  at  which  it  reaches  its  maximum 
size.  The  rule  as  regards  the  first  of  these  is  that  in  the  non- 
glandered  horse,  the  swelling  which  forms  at  the  seat  of  infection 
is  seldom  or  never  more  than  three  inches  in  diameter,  while  in 
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a  glandered  hone,  it  is  seldom  or  never  less  than  five  inches  in 
diameter,  and  not  rarely  it  is  nearly  twice  that.  The  rule  re- 
garding the  second  point  is  that,  in  a  non-glandered  horse,  the 
local  swelling  attains  its  maximum  size  during  the  first  fourteen 
or  sixteen  hours  after  the  injection,  and  then  rapidly  declines,  so 
that  it  has  nearly  or  altogether  disappeared  by  the  twenty-fourth 
hour.  In  a  horse  suffering  from  glanders,  the  tumour  continues 
to  increase  in  size  to  about  the  thirtieth  hour  after  inoculation ;  it 
persists  for  two  or  three  days;  then  gradually  recedes,  and  does 
not  finally  disappear  untU  the  fifth  or  sixth  day  (Nocard).  In- 
fiamed  lymphatic  glands  may  be  seen  radiating  from  the  tumour, 
which  may  be  so  painful  as  to  cause  lameness  of  the  fore  leg  of 
the  side  upon  which  it  is  situated"  (MeFadyean),  These  re- 
marks specially  apply  to  a  glandered  horse  which  has  been  in- 
jected with  mallein  for  the  first  time,  and  which  is  under  con- 
ditions that  are  favourable  for  this  test. 

Although  little  or  no  swelling  may  be  visible  at  the  seat  of 
the  injection,  the  fact  that  reaction  has  taken  place  locally  may 
be  clearly  manifested  by  the  painful  condition  of  the  part.  The 
absence  of  well-marked  swelling  is  often  caused  by  the  injection 
having  been  made  too  deeply.  Mr.  Porch,  F.R.C.V.S.  ("  Veterinary 
Record"),  states  that  the  appearance  of  the  swelling  is  occasionally 
delayed  for  two,  and  even  for  three  days  in  exceptional  cases. 
Repeated  injections  often  have  the  effect  of  diminishing  the  size 
of  the  swelling,  and  may  also  delay  its  appearance. 

The  rise  of  temperature  (which  is  at  least  2.6^  F.  and  may 
sometimes  be  as  great  as  6^  or  even  7^  F.)  is  characterised  by 
the  fact,  that  having  reached  its  maximum  in  about  15  hours,  it 
does  not  disappear  until  about  24  or  30  hoxurs  after  inoculation.  If 
the  horse  is  free  from  glanders,  the  temperature  will  not  be 
affected. 

If,  at  the  time  of  inoculation,  the  temperature  be  high — say, 
102^  F.  or  more — ^the  reactions  may  be  less  apparent,  or  alto- 
gether wanting  in  an  affected  animal.  The  "Journal  of  Com- 
parative Pathology,"  December,  1892,  records  two  cases  of  horses 
whose  respective  temperatures  were  103.1°  F.  and  103.4°  F.,  at 
the  time  of  inoculation.  Their  temperatures  fell,  instead  of 
rising ;  the  condition  of  the  swelling  at  the  seat  of  inoculation  was 
normal,  being  about  the  size  of  a  walnut ;  the  appetite  of  one  of 
them  continued  good ;  and  yet  both  of  them  were  proved  by  po»<- 
mortem  examination  to  be  thoroughly  infected  with  glanders. 

A  decided  opinion  should  not  be  passed,  unless  both  reactions 
take  place;  although  an  exaggeration  in  one  may  make  up  for  a 
deficiency  in  the  ether.     Mr.  Porch  believes  that  a  local  reaction 
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is  much  more  diagnostic  than  a  rise  of  temperature.  Mr.  Hunting 
regards  them  as  equally  important. 

The  better  the  reactions  are  marked,  the  stronger  will  be  the 
suspicion  that  glanders  is  present. 

A  horse  may  fail  to  react,  on  account  of  the  shortness  of  time 
between  infection  and  this  test,  in  whic^  case  the  period  of  latency 
is  probably  less  than  a  week.  •  '*  In  one  series  of  experiments, 
Nocard  infected  four  horses  by  feeding,  and  when  he  tested  them 
with  mallein  on  the  sixth  day  afterwards,  the  reaction  was  so 
intense  that  for  three  days  it  was  feared  that  they  would  die.  In 
Nocard's  second  series  of  experiments,  the  first  mallein  test  sub- 
sequent to  infection  was  made  on  the  fifteenth  day,  and  they  all 
reacted  in  the  dearest  manner."  ("  Journal  of  Comparative  Path- 
ology''). Repeated  injections  of  mallein  with  short  intervals 
between  them,  render  a  still  infected  animal  liable  to  give  no 
reaction.  If  we  have  reason  to  suppose  that  the  non-reaction  has 
been  due  to  this  cause,  we  should  make  a  second  test,  not  less 
than  two  months  after  the  fir»t  one.  In  a  glandered  horse,  mallein 
appears  to  have  the  effect  of  causing  the  bacilli  of  this  disease 
to  become  isolated  and  encapsuled  in  the  tissues,  especially  in 
the  lungs.  Although  they  may  be  thus  rendered  inert  for  a  time, 
they  may  escape  later  on  from  their  surroundings,  and  may  re- 
infect the  animal.  The  longer  the  interval  between  these  two 
tests,  when  neither  of  them  have  given  any  reaotion,  the  greater 
is  the  probability  that  the  horse  is  free  from  the  disease.  Mr. 
Himting  tells  us  that  repeated  injections  of  mallein  decrease  the 
extent  of  the  local  reaction  much  more  than  they  do  that  of  the 
rise  of  temperature. 

VALUE  OF  MALLEIN  AS  A  MEANS  FOR  RECOGNISING 
THE  PRESENCE  OF  GLANDERS.— Extremely  numerous  and 
most  elaborate  experiments  have  been  made  in  England  and  on 
the  Continent  during  the  past  ten  years,  as  to  the  value  of  mallein 
in  this  respect,  with  the  result  that  our  veterinary  surgeons  are 
practically  unanimous  in  regarding  it  aa  an  indispensable  and 
highly  reliable,  though  not  absolutely  infallible,  aid  to  the  diag- 
nosis of  this  disease.  Its  employment,  which  is  the  only  possible 
method  of  deciding  the  case,  when  the  suspected  animal  shows 
no  outward  signs  of  glanders,  is  easy  of  accomplishment,  ex- 
peditious, cheap,  and  entirely  harmless  to  either  healthy  or 
diseased  horses.  For  distinguishing  ulcerative  lymphangitis  (p. 
505)  and  epizootic  lymphangitis  (p.  503)  from  farcy,  mallein  is  abso- 
lutely indispensable,  unless  the  observer  is  furnished  with  a  bac- 
teriological microscope,  and  knows  how  tp  use  it« 
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It  is  said  that  mallein  is  not  such,  a  reliable  test  for  glanders 
in  mules,  as  in  horses. 

Mr.  Hunting  considers  that  mallein  detects  glanders  in  at  least 
98  per  cent,  of  the  cases  in  which  it  is  employed.  We  may  im- 
hesitatingly  accept  the  correctness  of  this  statement,  when  apply- 
ing it  to  animals  which  are  under  favourable  conditions  for  this 
test.  A  veterinary  surgeon  who  exercises  an  average  amount  of 
care,  would  certainly  not  have  more  than  5  per  cent,  of  failures 
in  diagnosis  with  mallein,  supposing  that  he  tried  it  on  a  large 
number  of  horses, 

Mallein  is  especially  useful  in  those  obscure  cases  in  which  no 
outward  symptom  of  the  disease  becomes  apparent  for  a  long 
time.  In  this  respect,  it  is  particularly  valuable  to  owners  of 
large  studs  of  horses,  in  which  glanders  has  broken  out,  or  is 
supposed  to  exist,  so  that  the  healthy  animals  in&j  be  separated 
from  those  which  are  affected. 

The  chief  objections  to  the  value  of  mallein  are  as  follows  : — 
First,  that  some  authorities  aver  that  mallein  produces  its  typical 
reactions  in  certain  diseases  other  than  glanders,  as,  for  instance, 
inflammation  of  the  lungs  and  bronchitis.  Even  if  this  were  true, 
the  fact  that  these  diseases  can  generally  be  recognised,  greatly 
lessens  the  chance  of  any  of  them  being  mistaken  for  glanders. 
Second,  that  bealthy  horses  are  said  to  occasionally  react  to 
nmllein.  lioth  of  these  statements  are  entirely  opposed  to  the 
experience  of  the  great  French  authority,  Nocard  ("Journal  of 
Comparative  Pathology,"  December,  1897),  and  to  that  of  English 
veterinary  surgeons.  Third,  that  some  glandered  horses  fail  to 
react,  a  remark  which  has  reference  only  to  three  classes  of  in- 
fected horses,  namely,  those  which  are  in  the  short  incubative 
stage  (p.  495);  those  which  have  been  subjected  to  a  series  of 
injections  of  mallein  with  unduly  brief  intervals  of  time  between 
them  ;  and  those  which  are  very  badly  glandered,  and  which  would 
consequently  be  visibly  affected.  These  objections  have  no  prac- 
tical weight.  We  nhould  bear  in  mind  that  mallein  is  a  com- 
paratively new  medicinal  agent,  and  that  the  arguments  against 
its  adoption  were  made  when  it  was  on  its  trial,  and  when  its 
manufacture  was  often  carried  ou-t  in  a  very  imperfect  manner. 

POST-MORTEM  APPEARANCE  OF  THE  LUNGS  AFTER  AN 
INJECTION  OF  MALLEIN.— "With  one  injection  of  mallein, 
especially  the  mallein  obtained  from  the  Pasteur  Institute,  there 
was  a  distinct  alteration  in  the  post-mortem  appearance  of  the 
limgs,  if  the  animal  was  killed  within  48  hours  after  the  injec- 
tion. There  were  red  streaks  and  spots,  and,  as  pointed  out  by 
Mr.  Humphreys,  a  peculiar  dropsical  condition  of  the  lun^  which 
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enabled  him  by  the  mere  pressure  of  the  fiiigeni  to  see  at  onoe 
that  a  horse  had  been  recently  malleined"  (HurUvng). 

CURATIVE  EFFECT  OF  MALLEIN  ON  GLANDERS.— As  one 
out  of  many  similar  instances,  Nocard  ("  Journal  of  Comp.  Path." 
Deo.,  1897)  relates  that  he  superintended  the  testing  by  mallein 
of  10,231  horses  belonging  to  the  Compagnie  G^n^ral  des  Voitures 
de  Paris,  and  l^t  2,037  reacted,  out  of  which  687  became  affected 
with  outward  symptoms,  and  were  slaughtered.  Post-mortem  ex- 
aminations were  made  on  a  large  number  of  those  which  had  ceased 
to  react  and  which  were  subsequently  oast,  owing  to  old  age,  un- 
soundness, or  accident;  the  result  being  that  all  the  tubercles 
found  in  their  lungs  were  fibrous  or  calcareous.  He  also  proved 
by  inoculation  that  none  of  these  nodules  contained  living  bacilli 
of  glanders.  Consequently  he  was  fully  justified  in  considering  that 
all  these  animals  had  recovered. 

As  glanders  was  found  among  the  horses  (4,439  in  number)  of 
the  Glasgow  Corporation  Tramways,  in  1899,  the  mallein  test  was 
applied  to  them,  and  278  reacted.  These  suspected  animals  were 
tested  monthly,  with  the  following  results : — 


1st  test 

2nd 

3rd 

4th 

5th 

6th 

7th 

: — 

278  reacted 

49 

9 

5 

2 

1 

0 

All  the  h(Mrses  which  had  failed  to  react  to  the  third  test  continued, 
apparently,  in  perfect  health.  Of  those  which  had  reacted  to  the 
first  three  tests,  one  became  clinically  affected  after  the  third 
test,  one  after  the  fifth,  and  one  after  the  sixth;  and  these  three 
animals  with  outward  symptoms  were  destroyed.  Post-m^ortem 
examination  showed  that  glanders  was  fully  developed  in  them. 
For  purposes  of  demonstration,  two  animals  which  had  reacted 
once,  three  twice,  one  three  times,  and  one  which  had  reacted  four 
times  were  killed  and  their  bodies  examined.  The  reports  by  Mr. 
T.  B.  Hamilton,  Dr.  Buchanan,  and  Professor  McFadyean  on  these 
seven  horses  showed  that  they  had  been  previously  affected  with 
glanders,  but  that  they  were  free  from  the  disease  at  the  time  of 
slaughter. 

Mr.  Hunting  ("  Veterinary  Record  ")  informs  us  that  experiments 
in  London  show  that  50  per  cent,  of  horses  which  have  reacted  to 
mallein,  but  which  have  manifested  no  outward  symptoms  of 
glanders,  recover. 
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Bab^s,  Hellmann,  Pilavios  and  others  gtate  that  they  have  cured 
early  cases  of  glanders  by  injections  of  mallein  at  intervals  of 
three  or  four  days,  until  the  mallein  ceases  to  cause  reaction. 
Pilavios  says  that  this  treatment  hastens  death  in  advanced  cases 
of  the  disease.  Bonome  mentions  that  an  affected  man  was  cured 
by  mallein  after  a  six  weeks'  course  of  treatment. 

Professor  McFadyean  ("Journal  of  Comp.  Path.,"  March, 
1900)  treated  a  glandered  gelding,  one  of  whose  hind  legs 
was  much  swollen  and  had  farcy  buds  on  it,  by  repeated  injections 
of  very  large  doses  (up  to  100  times  the  usual  quantity)  of  mallein, 
with  the  result  "  that  this  horse,  although  showing  external  sym- 
toms  of  farcy,  became  quite  cured  (or  recovered).  Afterwards, 
when  inoculated  with  virulent  glanders  bacilli,  it  again  contracted 
the  disease,  and  it  had  again  recovered  before  it  died  from 
another  cause."  Although  these  facts  may  not  be  absolute  proof, 
they  are  very  strong  reasons  for  assuming,  that  mallein,  especially 
in  very  large  doses,  has  a  curative  influence  on  glanders.  We 
know  that  reacting  horses  sometimes  develop  outward  symptoms 
of  glanders,  during  a  course  of  ordinary  doses  of  mallein,  after 
they  have  been  tested  even  half  a  dozen  times. 

Meroury. 

Biniodide  of  Mercury 
is   chiefly   used   in   the   form   of   absorbent   ointment,    which   is 
usually  made  as  follows: — 

Biniodide  of  mercury        1  part. 

Lard  or  vaseline 4to8  parts. 

In  hot  climates,  the  amount  of  the  vaseline  or  lard  should  be 
double  that  used  in  cold  countries.  The  irritating  effect  of 
biniodide  of  mercury  passes  off  quicker  than  that  of  cantharides. 

Veterinary-Surgeon  Desmond  tells  me  that  the  addition  of  5  per 
cent,  of  the  hydrochloride  of  morphine  to  biniodide  of  mercury 
ointment,  greatly  diminishes  the  irritation  which  that  application 
sets  up. 

Cad^ac  states  that  the  antiseptic  action  of  biniodide  of  mercury 
is  34  times  greater  than  that  of  corrosive  sublimate.  He  recom- 
mends its  use  in  the  following  antiseptic  solution  :  — 

Biniodide  of  mercury ...  ...         ...  ...  1  part. 

Alcohol ' ...         200part«. 

Water  10,000      „ 

This   solution  has   the  advantage   of  not  hurting  the  hands   or 
instruments. 
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Mercury^  Chlonde  of  {Calomel) y 

is  useful  as^an  application  for  thrush;  and  to  increase  the  pur- 
gative effect  of  aloes,  for  which  object  60  grains  of  calomel  may 
be  given. 

Mercury,  Perchloride  of  {Corrosive  ^Sublimate), 
See  p.  68.     It  is  a  deadly  poison. 

Nitrate  of  Mercury  Ointment  {Citrine  Ointment), 
The  strong  ointment,  diluted  with  three  or  four  times  its  weight 
of  lard,  vaseline,  or  lanoline,  is  a  very  useful  application  in  cases 
of  cracked  heels  and  other  inflammations  of  the  skin. 

Morphine  {Morphia), 

is  one  of  the  active  principles  of  opiimi,  which  it  resembles  in  its 
effects.  A  solution  of  from  3  up  to  10  grains  in  extreme  cases, 
may  be  injected  subcutaueoualj. 

Hydrochloride  of  morphine,  sulphate  of  morphine,  and  acetate  of 
morphine  produce  about  seven  times  the  effect  of  an  equal  weight 
of  opium. 

Nitrate  of  Potash  (Ni/re), 
See  ''  Potash,  Nitrate  of." 

Nitre,  Sweet  Spirits  of| 

ia  a  very  useful  medicine.  It  acts  on  the  kidneys  and  diin,  and 
is  a  good  stimulant.  Dose,  1  to  2  oz. ;  to  be  given  in  a  pint  of 
cold  water. 


Nux  Vomica. 


See  "Strychnine." 


Opium 

in  moderate  doses,  is  a  stimulant  to  the  brain  and  spinal  cord. 
In  men  and  in  dogs,  opium  is  a  soother  of  pain  and  a  producer  of 
sleep;  but  in  horses,  it  is  a  general  stimulant  and  a  disturber  of 
the  functions  of  the  brain,  which  action  is  particularly  well  marked, 
by  the  disordered  movements  of  an  affected  horse.  It  checks  the 
worm-like  motion  of  the  bowels;  hence  its  use  in  cases  of  injury 
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to  the  abdonKik.  Hones  cm  take  ItfjgB  qoantiues  of  it— eren 
a|'  u>  aA  oaaot — vith  iiD|mnirT.  See  lanaiks  on  Indimn  hen^n, 
p,  611, 

Aa  otuace  of  the  tixjcume  of  opiom  (landamun)  roBtemt  33  grains 
of  opitmL 

Ptundliii  CMl 

ix  Uiced  in  parasitic  affections  of  the  Ain,  in  thrush,  and  as  an 
antiseptie  (p.  68^. 


Potash,  Bichromate  o/, 

mar  be  u«ed  intemallj  for  hastening  the  derelopment  of  glanders 
(p/501). 

Potash,  Xitratf  of. 

This  salt,  whidi  is  also  called  nitre  or  saltpetre,  is  a  diuretic, 
aitd  is  giren  in  dosee  of  ^  to  2  oz.  once  or  twice  a  daj. 

Potassium,  Iodide  of, 
stimulates  the  glands  and  acts  intemallj  as  an  antiseptic  (p.  137). 
jyo9e,  ^  to  2  oz.  during  the  day.  It  maj  be  dissolved  in  the 
drinking  water,  or  mixed  in  a  mask  When  added  to  iodine  or 
biniodide  of  mercury,  it  increases  its  solubility.  It  is  useful, 
in  the  form  of  an  ointment  (1  to  6  of  lard),  as  an  absorbent 
application. 

Ponltioes 

are  valuable  as  soothing  applications,  and  also  for  cleansing 
wounds,  in  which  case  they  should  be  always  combined  with  a 
mild  antiseptic  (p.  67),  because  their  warmth  and  moisture  are 
particularly  favourable  to  the  development  of  putrefactive  and  in- 
fective microbes.  They  should  be  large,  and  should  on  no  account 
be  allowed  to  get  dry. 

For  applying  poultices  to  the  feet,  a  poultice  shoe,  constructed 
ae  follows,  may  be  used  with  advantage.  Take  a  circular  piece  of 
hard  wood,  a  little  longer  and  broader  than  a  horse  shoe,  and 
about  1^  inches  thick.  Get  one  surface  of  it  roxmded  in  a  lathe, 
so  that  diere  may  be  a  rise  of  about  f  inch  in  the  centre,  while  the 
other  surface  remains  flat.  Hound  the  circumference  of  the  board 
have  leather  nailed  so  as  to  form  a  convenient  boot  for  retaining 
tlie  poultice,  and  similar  to  the  one  in  ordinary  use,  except  that 
Uie  poi't  which  comes  on  the  ground  is  rounded.     The  fact  of  its 
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being  round  will  enable  the  horse,  to  whose  foot  it  is  applied,  to 
ease  the  affected  spot  by  throwing  weight  on  the  toe,  the  heel,  or 
on  either  quarter,  as  he  chooses. 

Hie  best  poultices  for  general  use  are  those  made  with  turnips, 
carrots,  or  linseed  meal.  Bran,  though  light  and  convenient,  dries 
quickly,  which  defect  may  be  remedied  by  adding  a  little  linseed 
oil  after  mixing  the  bran  with  hot  water. 

To  make  a  carrot  or  turnip  poultice,  boil  a  convenient  quantity 
of  these  roots  and  then  mash  them  up. 

Bread  Poultice, 

Take  a  sufficiency  of  the  crumb,  place  it  in  a  basin,  pour  boiling 
water  over  it  and  cover  it  up  for  a  few  minutes.  The  water 
should  be  poured  off  and  fresh  boiling  water  added.  It  will  then 
be  ready  for  use.  The  change  of  water  is  made  so  as  to  get  rid 
of  the  salts  which  are  contained  in  the  lH*ead. 

Charcoal  Poultice, 
"  Wood  charcoal,  in  powder         ...         ...  A  oz. 

Linseed  meal     . .  3|   ,. 

Boiling  water    ...         ...         ...         ...  -^  pint. 

Add  the  linseed  meal  to  the  water,  and  stir  them  together,  so 
that  a  soft  poultice  may  be  formed.  Mix  with  this,  half  the 
charcoal,  and  sprinkle  the  remainder  on  the  surface  of  the 
poultice  "  (Ttuon). 

Linseed  Meal  Poultice 

"  Linseed  meal     ...         ...  ...         ...         4    oz. 

Olive  oil  i   „ 

Boiling  water ^  pint. 

Mix  the  linseed  gradually  with  the  water,  and  then  add  the  oil 
with  constant  stirring"  (Tuson), 

Prusslo  Aoid 

is  used  externally  to  allay  irritation  of  the  skin  (p.  152). 

Quinine 

is  very  valuable  for  checking  the  hurtful  action  of  disease  germs 
(p.  448),  and  also  during  recovery  from  a  debilitating  illness.  It 
might  be  tried  in  two-drachm  doses,  twice  a  day,  with  a  drachm 
of  tincture  of  iron  in  a  pint  of  water;  or  it  may  be  given  in  a 
bail  without  the  tincture  of  iron.     Quinine,  by  itself,  will  require 
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tihe  addition  of  a  little  acid,  sulphuric  for  instance,  to  make  it 
dissolve  in  water.  Tincture  of  iron  contains  a  certain  amount 
of  free  nitro-hydrochloric  acid. 

Sal-ammoniao. 

See  p.  641. 

Sodium. 

Soda,  Bicarbonate  of  (Bering  Soda), 

corrects  acidity  of  the  stomach ;  allays  in  a  marked  manner  irrita- 
tion of  the  mucous  membrane  of  the  intestinal  canal;  and  assists 
the  liver  in  purifying  the  blood.  Dose,  2  oz.  daily  in  the  food.  It 
also  acts  as  an  antiseptic  (p.  68). 

Soda,  Hyposulphite  of, 
is  given  internally  as  an  alterative  and  antiseptic. 

Spirits. 

Brandy  and  whisky,  may  be  given  in  ^pint  doses,  mixed  with 
water.  We  should  remember  that  when  stimulants  are  given  to 
keep  up  the  strength  in  wasting  diseases,  they  should  be  used  only 
to  improve  the  appetite.  If  they  fail  in  this,  they  should  be  dis- 
continued; for  any  apparent  improvement  in  the  strength  will  be 
obtained  at  the  expense  of  the  tissues. 

Steel,  Tlnoture  of. 

See  "  Iron,  Tincture  of." 

Stout. 

See  "  Ale." 

Stryohnine 

is  one  of  the  active  principles  of  nux  vomica.  One  grain  of  the 
hydrochlorate  of  strychnine,  dissolved  in  100  parts  of  water,  may 
be  injected  subcutaneoxisly. 

Nux  Vomica 

is  a  valuable  nervous  stimulant,  tonic,  and  bitter.  Horses  will  eat 
it  if  miyed  in  their  food.  Strychnine,  as  I  have  just  said,  is  its 
active  principle.     Dose,  J  to  1  drachm  once  or  twice  a  day. 
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Sulphur 

is  useful  in  the  form  of  Bulphuroua  acid,  for  fxunigating  a  building. 
The  doors  and  windows  should  be  closed,  and  four  or  five  shovelfuls 
of  burning  coal  placed  inside  it  in  convenient  positions.  On  each 
shovelful  of  coal  about  J  lb.  of  sulphur  should  be  thrown,  and  the 
fumes  of  the  sulphurous  acid  allowed  to  fill  the  building  for  at  least 
twelve  hours. 

Candles  containing  sulphur  and  also  corrosive  sublimate  are 
made  by  wholesale  chemists,  and  are  very  useful  and  convenient  for 
disinfecting  purposes. 

Tannoform, 

which  is  a  compound  of  tannin  and  formic  aldehyde,  is  an  ad- 
mirable dry  antiseptic  dressing,  eapecially  for  wounds  which 
have  a  broad  surface;  and  it  rapidly  produces  a  dry  scab,  in 
which  respect  it  is  far  superior  to  iodoform.  A  solution  of  it  in 
methylated  spirit  can  also  be  used.  It  is  a  valuable  agent  in 
the  treatment  of  diarrhoea  (pp.  428  and  430).  When  given  by 
the  mouth,  it  passes  through  the  stomach  unchanged;  and,  when 
it  reaches  the  small  intestine,  it  breaks  up  into  tannin  (an  astrin- 
gent) and  formic  aldehyde  (ani  antiseptic).  These  components 
are  particularly  active  in  their  respective  fimctions. 

Tartar  Emetio 

seems,  when  given  internally,  to  stimulate  the  glands  of  the  skin, 
the  appearance  of  which  it  consequently  improves.  It  is  a  valuable 
worm  medicine  (p.  400).  It  is  also  used  to  increase  the  action  of 
aloes.  Such  large  quantities  as  1  oz.  or  more,  administered  daily 
for  several  days,  have  been  borne  with  impunity.  As  a  rule,  about 
^  lb.,  given  at  one  time,  will  kill  a  horse;  15  grains  a  man;  and 
5  grains,  a  dog.    Dose,  1  to  2  drachms  daily  in  the  food. 

Turpentine 

may  be  given  internally,  as  an  astringent,  in  1  oz.  doses  three  times 
a  day.  For  destroying  worms  in  the  intestines,  it  should  be 
given  in  full  doses  of,  say,  4  oz.  In  doses  of  2  oz.  it  is  very  useful 
in  oases  of  flatulent  colic.  When  given  internally,  it  should 
always  be  combined  with  linseed  or  other  sweet  oil  or  with 
gruel,  so  that  it  may  not  injure  the  mucous  membrane  of  the 
mouth,  gullet,  etc.    It  is  an  admirable  antiseptic  (p.  68). 

40 
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Vaseline. 

For  making  up  ointments,  Timeline  has  the  advantage  of  not 
being  affected  by  the  air.  But  for  this  purpose  it  is  not  as  good 
as  lard,  for  its  melting  point  is  lower,  and  it  is  apt  to  spread 
and  leave  the  agent,  of  which  it  is  the  vehicle,  to  dry  upon  the 
surface  of  the  sikin.     By  itself,  it  is  useful  in  skin  dieases. 

Zino. 

White  Lotion, 

Sulphate  of  zinc             ...  )        r       i.  x       ^      i 

Acetate  of  lead }     of  each  two  drachms. 

Water    ...         ...         ...  1  pint. 

Is  a  useful  application  to  wounds. 

ZinCy  Chloride  ©/(see  p.  68). 

Zinc,  Oxide  of, 
is  used  in  powder,  as  an  astringent,  for  sores;   or  in  the  form 
of  ointment  (1   to  8  of  benzoated  lard)  as   an  application   for 
cracked  heels,  etc* 

Addenda. 

CHLORAL  HYDRATE  (p.  604)  when  given  by  itself  in  sufficiently 
large  quantities  to  produce  insensibility,  is  dangerous.  To  obviate 
risk  in  this  case,  Cad6ac  and  MaJet  advise  a  subcutaneous  injection 
(p.  633)  of  15  grains  of  morphine  hydrochloride,  followed  ten 
minutes  later  by  an  enema  of  about  3  oz.  of  chloral  hydrate  in 
water  mixed  with  a  little  gum. 

IODISED  PHENOL  is  an  admirable  antiseptic  and  caustic.  It 
is  made  by  rubbing  1  oz.  of  iodine  and  i  oz.  of  pure  carbolic  acid, 
at  a  gentle  heat,  until  dissolved. 
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CHAPTER  XXVIII. 

Administration  of  Medicinbs. 

dif/brint  mbthods  and  bbspbctivh  proportions  of  mbdianbs 

BY  THB  MOUTH — ^BY  THB  RBGTUM — BY  SUBCUTANEOUS  (hYPODBRMIC) 
INJECTION — BY  THB  WINDPIPE — ^BY  PUNCTURE  INTO  THB  LARQB 
INTESTINB — ^BY  A  VEIN — ^BY  THB  SKIN — ^BY  THU  MUCOUS  MBMBRANE 
AND  CORNEA. 

Different  Methods  and  RespeotiYe  Proportions  of 

Medicines. 

In  order  to  produce  a  general  effect,  medioines  are  usually  given 
to  horses  by  the  mouth,  rectum,  subcutaneous  tissue  (tissue  im- 
mediately below  the  skin),  and  windpipe;  and  occasionally  by  a 
vein,  and  by  puncturing  the  large  intestine.  As  a  rule,  medicines 
are  administered  locally,  by  application  to  the  skin,  mucous  mem- 
brane, cornea,  and  subcutaneously. 

According  to  M.  L.  Guinard,  the  effect  of  the  active  principle  of 
a  medicine  in  solution,  when  given  by  the  rectum,  is  two  or 
three  times;  when  given  subcutaneously,  seven  or  eight  times; 
and  when  given  by  the  windpipe,  from  fifteen  to  twenty  times 
greater  than  when  given  by  the  mouth.  Consequently,  the  re- 
spective doses  should  be  proportionately  diminished.  We  may 
assume  that  the  rapidity  of  absorption  is  approximately  propor- 
tionate to  the  effect  produced ;  supposing  that  the  solution  is  at 
the  same  temperature  in  all  these  cases.  Cold  solutions  are  ab- 
sorbed much  more  slowly  than  warm  ones,  the  temperature  of 
which  should  not  be  much  above  blood  heat,  say  not  over  105°  F. 

By  the  Mouth. 

This  is  the  usual  way  of  administering  medicines  to  horses,  be- 
cause it  is  simple,  easy  of  execution  as  a  rule,  and  because  it  is 
the  best  method  for  the  absorption  of  oily  and  solid  agents.     Al- 
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though  the  mucous  membrane  has  little  power  of  absorbing  oil, 
in  its  ordinaiy  state,  the  absorption  of  this  substance  is  readily 
accomplished,  after  the  bile  and  pancreatic  juice  have  acted  on  it. 
The  solution  of  solid  bodies  is  greatly  f€U3ilitated  by  their  meeting 
a  large  amount  of  water  during  their  passage  through  the 
alimentary  canal. 

THE  CHIEF  WAYS  OF  GIVING  MEDICINE  BY  THE  MOUTH 

are  as  follows: — 

1.  In  the  food  or  drinking  water,  supposing  t^at  the  medicine 
has  not  a  disagreeable  taste. 

2.  As  a  powder  placed  on  the  tongue. 

3.  As  €in  electuary,  which  is  a  powdered  medicine  mixed  up  into 
a  soft  mass  with  honey,  sugar,  treacle,  or  mucilage.  It  is  placed 
in  the  animal's  mouth,  so  that  he  may  gradually  swallow  it. 

4.  As  a  ball 

The  method  of  preparing  a  horse  for  aloes  has  been  described 
on  page  599. 

Before  giving  a  ball  we  should  see  that  the  horse  h&s  a  head  collar 
or  halter  on  him,  and  should  get  an  assistant  to  stand  by  the  near 
shoulder  and  hold  the  animal's  head  up,  while  he  has  the  leading 
rein  in  the  other  hand  (Fig.  152).  The  ball  may  be  held  between 
the  four  fingers  of  the  right  hand,  the  tips  of  the  first  and  fourth 
being  brought  together  below  the  second  and  third,  which  are 
placed  on  the  upper  side  of  the  ball ;  thus  making  the  right  hand 
as  small  as  possible,  so  as  to  admit  of  its  ready  insertion  into  the 
mouth.  The  left  hand  grasps  the  horse's  toi^ue,  gently  pulls  it 
out,  and  places  it  on  that  part  of  the  right  side  of  the  lower  jaw 
which  is  bare  of  teeth.  The  right  hand  carries  the  ball  along  the 
tongue  and  leaves  it  at  the  root.  The  moment  the  right  hand  is 
withdrawn,  tEe  left  hand  should  carry  the  tongue  to  the  middle  line 
of  the  mouth  and  immediately  release  it,  so  as  to  bring  the  ball 
still  further  back.  If  the  tongue  is  released  while  it  is  on  the  right 
side  of  the  mouth,  it  will  probably  send  the  ball  between  the  left 
molars.  The  operator  then  closes  the  mouth  and  looks  at  the 
left  side  of  the  neck,  in  order  that  he  vqaj  note  the  passage  of  the 
ball  down  the  gullet.  Many  horses  keep  a  ball  in  the  mouth 
for  a  considerable  time  before  they  will  allow  it  to  go  down. 
A  mouthful  of  water,  or  a  handful  of  food,  will  generally 
make  the  animal  swallow  it  readily.  If  this  does  not  succeed,  the 
nostrils  may  be  grasped  by  the  hand  and  held  for  a  few  seconds. 

If  the  operator  has  not  had  much  experience  in  giving  balls,  he 
should  station  an  assistant  on  the  near  side  to  aid  in  opening  and 
steadying  the  mouth,  by  placing  the  fingers  of  the  left  hand  on  the 
lower  jaw,  and  the  thumb  of  the  right  on  the  upper  jaw.     Holding 
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the  mouth  in  this  manner  facilitates  the  giving  of  the  ball,  and 
saves  the  operator's  right  hand,  to  a  great  extent,  from  becoming 
lacerated  hj  «the  horse's  back  teeth,  to  prevent  wihich  occurrence 
it  is  advisable  to  have  a  glove  on  the  right  hand. 

The  BALLING  IRON  (Fig.  153)  is  an  instrument  for  keeping  the 
mouth  open-  Its  name  appears  to  indicate  that  it  is  used  for  the 
purpose  of  giving  balls,  but  it  is  rarely  employed  for  that  purpose ; 
for  the  ball>  before  the  instrument  could  be  removed,  would  be 
liable  to  fall  out  of  the  mouth.  It  is  very  useful,  however,  when 
an  examination  of  the  mouth  or  upper  portion  of  the  gullet  or 


Fig.  152. — Giving  a  horse  a  ball. 


windpipe   has   to   be   made.     A  curb   bit  with   long  cheeks  will 
prove  a  fairly  efficient  substitute  for  a  balling  iron. 

A  BALLING  PISTOL  (Fig.  154)  is  useful  for  giving  balls  to 
fractious  animals;  to  those  (like  young  horses)  which  are  very 
narrow  between  the  two  rows  of  the  back  teeth  of  the  lower  jaw ; 
or  to  horses  affected  with  some  dangerously  contagious  disease, 
such  as  glanders. 

We  can  make  an  effective  balling  pistol  by  taking  a  piece  ol 
india-rubber  tubing  of  convenient  length  and  of  slightly  greater 
diameter  than  that  of  a  physic  ball,  and  fitting  into  it  a  rounded 
stick  which  will  work  freely  in  and  out  of  it,  and  which  will  be 
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a  little  longer  than  the  tube.  The  stick  should  be  flat  at  one  end, 
and  should  be  provided  at  the  oiher  end  with  a  transverse  piece  of 
wood  or  other  substance  which  will  prevent  this  end  from  being 
pushed  through  the  tube.  Having  withdrawn  the  guarded  end 
of  the  stick  two  or  three  inches  out  of  the  tube,  we  insert  the  ball 
into  the  other  end,  which  we  put  into  the  horse's  mouth,  and  push 
the  ball  forward  by  the  thumb,  from  the  guarded  end. 

6.  As  a  drench. 

The  usual  wbj  to  give  a  drench  is  as  follows :  Raise  the  horse's 
head  so  that  the  line  of  his  lower  jaw  is  horizontal,  or  inclined 
slightly  upwards.  If  he  be  qtdet,  an  assistant  on  the  near  side 
should  hold  his  head  up  with  his  hands;  but  if  he  be  fractious, 
his  head  can  be  kept  in  position  by  means  of  a  loop  or  cord  of  suffi- 
cient length  passed  under  his  upper  jaw,  and  resting  on  the  palate 
at  the  space  which  is  bare  of  teeth  (the  interdental  space).  It  is 
convenient  to  run  one  of  the  prongs  of  a  stable  fork  through  the 
upper  end  of  the  loop,  and  to  give  the  handle  to  an  assistant  to 
hold ;  though  it  is  better  to  have  a  staff  with  a  loop  of  cord  passed 
through  it  at  one  end,  made  for  the  purpose,  than  to  employ  a 
sharp-pointed  instrument  near  the  animal  at  a  moment  when  he 
may  be  apt  to  struggle. 

The  person  who  gives  the  drench  should  stand  on  the  ofi  side, 
and  should  introduce  the  bottle,  or  other  vessel  which  holds  the 
medicine,  into  the  mouth  just  in  fh)nt  of  the  grinders,  at  the  space 
which  is  bare  of  teeth,  and  should  direct  it  well  back.  Only  a  little 
at  a  time  should  be  given,  say,  one  or  two  wine-glasses  full,  and 
ample  time  should  be  allowed  the  horse  to  swallow  the  fluid.  If  he 
makes  the  slightest  effort  to  cough,  his  head  should  be  instantly 
lowered,  so  that  the  fluid  may  not  go  the  "wrong  way."  His 
tongue  should  on  no  account  be  drawn  out  of  his  mouth  and  held, 
and  his  nostrils  should  not  be  grasped  with  the  hand ;  for  a  sudden 
gasp  for  breath  mighit  carry  the  fluid  into  the  windpipe,  and  con- 
sequently set  up  inflajnmation  of  the  lungs. 

The  mouth  of  the  drenching  vessel  should  be  broad,  so  that  the 
fluid  may  readily  escape.  An  ordinary  glass  bottle  is  bad ;  as  its 
neck  is  narrow,  and  it  is  apt  to  break  and  hurt  the  mouth,  unless 
it  be  covered  with  leather.  A  wide  and  smooth  mouthed  block-tin 
vessel,  containing  about  a  pint  and  a  half,  fulfills  its  purpose. 

Even  with  the  greatest  care,  the  foregoing  method  of  drench- 
ing is  sometimes  attended  with  disastrous  results,  on  accoiint 
of  the  liquid  going  the  wrong  way,  because  the  head  is  held 
in  an  abnormally  high  and  extended  position. 

A  French  way  of  drenching  is  as  follows:— Put  the  drench 
into  a  syringe,  close  the  animal's  mouth  by  means  of  a  nose- 
band,  place  the   pipe  of  the   syringe  between  the  bars  of    the 


GIVING  A  BALL. 


631 


animars  mouth  on  one  side,  and  slowly  inject  the  drench.     The 
portion  of  the   fluid  which  is   not  swallowed,   is   received  in  a 


^ig«  '53- — Balling  iron. 

bowl  held  by  an  assistant,  and  is  taken  up  by  the  syringe,  and 
again  injected. 

Bouley  and  Goubaux  have  shown  by  experiments,  that  drenches 


Fig.  154. — Balling  pistol. 

given  by  the  nostrils,  go  into  the  windpipe  eight  times  out  of 
ten,  and  consequently  this  method  of  drenching  should  not  be 
employed. 
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By  the  Reotum. 

In  this  country,  these  injections  (enemas  or  clysters)  are  gene- 
rally used  only  for  the  mechanical  relief  of  constipation  by  means 
of  warm  water,  or  for  destroying  worms  by,  for  instance,  oil  of 
turpentine  mixed  with  linseed  oil.  For  this  purpose,  a  Read's 
enema  pump  (Fig.  155)  is  frequently  used.  The  value  of  an  in- 
jection of  this  kind  in  constipation  is  enhanced  by  the  fluid  being 
sent  a  good  distance  into  the  boweL 

There  is  no  doubt  that  an  enema  given  in  the  ordinary  way  is 
almost  useless ;  because  the  injected  fluid  does  not  penetrate  more 
than  four  or  Ave  feet  into  the  bowel.  Colonel  Fred  Smith  has  de- 
vised a  good  form  of  enema  tube,  which  is  6  ft.  long,  and  may  be 
used  with  Read's  enema  pump.  He  remarks  that  "  there  is  no 
difficulty  in  passing  it ;  having  been  oiled,  with  gentle  pressure,  it 
flnds  its  way  along  the  course  of  the  rectum,  and  when  it  refuses  to 
go  further  no  force  should  be  used ;  all  that  is  required,  should  it  be 
necessary  to  pass  it  further  forward,  is  to  pump  in  a  gallon  or  two 
of  water,  which  dilates  the  bowel  in  front  of  it,  and  the  passage  is 
accomplished."  A  simpler  and  probably  a  better  plan  is  that  of 
having  the  hind  quarters  raised  while  the  enema  is  being  given,  as 
advised  by  Mr.  Rutherford  (p.  423). 

Water  for  enemas  should  be  but  little  warmer  than  the  tempera- 
ture of  the  body,  say,  not  more  than  103°  F.  It  should  not  be 
mixed  with  soap  or  any  other  addition. 

An  assistant  holds  up  the  near  fore  foot.  The  operator  having 
filled  the  clyster  pipe  and  oiled  its  nozzle,  inserts  it  very  gently 
into  the  anus.     The  fluid  is  then  injected. 

Contrary  to  what  is  usually  thought,  the  rectum  has  great  power 
of  absorbing  water,  as  we  may  learn  from  the  fact,  pointed  out 
by  M.  L.  Guinard,  that  it  is  the  place  in  which  the  dung  assumes 
its  normally  dry  condition.  Hence,  it  is  a  valuable  route  for  the 
introduction  into  the  system  of  medicines  which  are  dissolved  in 
water.  To  facilitate  absorption  by  this  means,  the  dung  in  the 
rectum  should  be  cleared  out  by  baok-raking  (p.  638),  and  the 
solution  should  be  of  small  bulk.  Unlike  the  mucous  membrane 
of  the  mouth,  the  mucous  membrane  of  the  rectum  does  not 
excrete  sufficient  fluid  to  dissolve  ordinary  dry  medicines,  which 
consequently  should  not  be  given  in  the  way.  Also,  its  power 
of  absorbing  oils  is  feeble.  When  injecting  a  small  quantity  of 
fluid,  say,  about  1  oz.  into  the  rectum,  it  is  well  to  use  a  narrow 
tube  with  the  syringe,  or  a  catheter  made  according  to  Veterinary- 
Surgeon  Desmond's  design  (p.  656)  might  be  employed.       This 
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method  of  injection  is  not  suitable  to  casea  in  which  the  mucous 
membrane  of  the  intestine  is  in  a  state  of  irritation  (Guinard). 


By  Subcutaneous  (Hypodermic)  Injection. 

In  this  way,  exactness  in  the  amount  of  the  dose  can  be  insured 
better  than  hj  the  mouth  or  rectum.  With  ''difficult"  horses,  it 
is  often  easier  to  make  a  subcutaneous  injection,  than  to  give  a 
ball  or  drench.  This  method  is  frequently  indispensable  for  pro- 
ducing local  effects,  as,  for  instance,  with  cocaine  (p.  608),  in  which 


Fig.  155. — Read's  Enema. Pump. 
/ 

ease  the  injection  is  made  deeper  than  usual,  or  it  is  made  close 
to  the  nerve  on  which  it  is  required  to  act.  Medicines  given  hypo- 
dermically  do  not  come  in  contact  with  the  food  in  the  stomach 
and  intestines ;  and  they  *'  escape  the  changes  which  many  sub- 
stances undergo  in  the  liver,  and  hence  act  more  certainly" 
{Finlay  Dun),  Economy  in  drugs  is  a  further  item  for  considera- 
tion. The  chief  disadvantage  of  this  method  is  that  it  is  not  suit- 
able for  certain  medicines,  such  as  oily  substances,  which  are  very 
slowly  absorbed  by  the  subcutaneous  tissue;  bulky  agents,  like 
Epsom  salts ;  and  irritating  drugs,  like  turpentine.  The  bad  effect 
due  to  the  introduction  of  putrefactive  material  into  the  wound  can 
be  entirely  obviated  by  strict  antiseptic  measures  (p.  70). 
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MEDICINES  FOR  HYPODERMIC  INJECTION  AND  THEIR 
DOSES. — ^''The  drugs  moat  suitable  for  subcutaneous  injection 
are  liquids  which  can  be  mixed  with  water,  and  soluble  solids,  par- 
ticularly alkaloids.  Distilled  water  is  the  best  vehicle,  and  after 
it,  alcohol  and  glycerine,  properly  diluted"  {L.  Guinard).  The 
solutions  should  be  neuter  in  their  reactions,  or  only  slightly  acid ; 
free  from  solid  particles  and  all  impurities;  and  as  concentrated 
as  the  nature  of  the  medicine  will  admit,  so  that  absorption  may 
not  be  retarded.  Druggists  issue  medicines  for  hypodermic  in- 
jection in  exact  doses  in  hermetically  closed  tubes^  and  in  tabloids 
of  particular  weights. 

Guinard  ("  Encyclop^die  V6t6rinaire ")  gives  the  following 
strength  for  hypodermic  injections  :  — 

Aloin,  10  to  20  p.c. 

Cocaine,  2  to  5  p.c. 

Eserine,  ^  p.c. 

Salts  of  morphine  and  pilocarpine,  2  p.c. 

Strychnine,  -^^  p.c. 

THE  OPERATION  AND  ITS  SEAT— These  injections  are  made 
by  a  syringe  (Fig.  156)  which  has  a  glass  barrel  and  a  hollow 
needle.  The  most  suitable  substance  for  the  manufacture  of  the 
needle  is  an  alloy  of  platinum  and  iridium,  which  is  hard,  rigid, 
and  practically  indestructible.  It  is  well  to  have  the  piston  of 
asbestos,  so  that  the  syringe  can  be  rendered  free  from  putrefactive 
germs  by  immersing  it  for  a  few  minutes  in  boiling  water,  which 
in  this  case  will  not  injure  it.  In  order  to  prevent  the  introduction 
of  putrefactive  or  infective  material  under  the  skin  by  this  opera- 
tion, we  should,  if  possible,  do  it  under  antiseptic  precautions  (p. 
70),  that  is  to  say,  we  should  disinfect  the  part,  our  hands,  and 
the  syringe,  and  should  take  care  that  the  solution  for  injection  is 
free  from  contamination.  For  producing  a  general  effect,  it  is  ad- 
visable to  choose  a  spot  where  the  skin  is  thin  and  loose,  so  that  the 
puncture  may  be  easily  made,  and  the  injected  fluid  may  have  plenty 
of  room  to  become  widely  distributed.  On  this  account,  these 
injections  are  generally  made  behind  or  in  front  of  the  lower  part 
of  the  shoulder,  or  on  the  breast.  After  the  syringe  has  been  filled, 
it  should  be  held  with  its  point  uppermost  and  the  piston  slightly 
pressed,  to  permit  the  esoape  of  the  bubble  of  air  which  might  other- 
wise remain ;  because  the  entrance  of  air  under  the  skin  might  give 
rise  to  an  abscess.  A  more  or  less  horizontal  fold  of  skin,  at  the 
spot  chosen,  is  taken  up  between  the  finger  and  thumb  of  the  left 
hand,  and  the  point  of  the  syringe,  which  is  held  in  the  right  hand, 
is  passed  perpendicularly  through  the  base  of  the  fold,  and  is 
carried  a  little  onwards,  between  the  skin  and  the  flesh,  which  we 
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should  avoid  hurting.  The  fluid  is  gradually  forced  out  by  the 
pressure  of  the  right  thumb,  and  the  Byringe  slowly-  withdrawn. 
The  first  finger  of  the  left  hand  is  then  placed  on  the  orifice,  to 
prevent  the  fluid  escaping,  and  the  part  which  contains  the  fluid 
is  gently  rubbed  with  the  right  hand,  so  as  to  hasten  absorption. 
It  is  sometimes  more  convenienc  to  disconnect  the  needle  from 
the  syringe,  insert  it,  and  then  screw  on  the  nozzle,  than  to  make 
the  pimcture  with  the  needle  attached  to  the  piston.  If,  while 
injecting,  we  see  a  bubble  of  air  in  the  piston,  we  should  avoid 
injecting  it,  by  taking  care  not  to  press  the  piston  "  home.'' 


Fig.  156. — Hypodermic  syringe. 


By  the  Windpipe. 

According  to  this  (intra-tracheal)  method,  the  medicine  is  in- 
jected by  the  syringe  through  an  opening  in  the  windpipe.  The 
puncture  should  be  made  well  away  from  the  larynx,  and  in  the 
space  between  two  adjacent  cartilaginous  rings  of  the  windpipe, 
and  is  generally  effected  by  a  curved  trocar  and  cannula.  On  re- 
moving the  trocar,  the  nozzle  of  the  syringe  is  fixed  to  the  cannula, 
the  end  of  which  should  point  downwards.  The  mucous  membrane 
of  the  windpipe  is  not  very  sensitive,  probably  on  account  of  its 
great  power  of  absorption.  The  amount  of  solution  may  vary  from 
^  to  1  oz.,  and  the  fluid  should  be  slowly  injected,  so  as  not  to  in- 
terfere with  the  breathing.  The  nature  of  the  fluid  and  the 
precautions  as  to  cleanliness  are  similar  to  those  in  subcutaneous 
injections.  *^  Beyond  a  slight  gain  in  time,  intra-tracheal  injec- 
tions, other  than  those  intended  to  act  locally,  have  no  advantage 
over  hypodermic  injections  (Finlay  Dun).  This  statement  does 
not  hold  good  with  respect  to  quinine,  a  solution  of  which  is  readily 
absorbed  by  the  windpipe  and  without  producing  irritation,  which 
it  is  apt  to  do  if  injected  subcutaneously.  Veterinary-Surgeon 
Desmond,  who  has  had  a  very  large  experience  in  the  admini- 
stration of  eserine  to  horses,  greatly  prefers  to  give  it  intra- 
tracheally  than  subcutaneously. 
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By  Puncture  into  the  large  Intestine. 

The  bowel  is  first  puncttifed  bj  a  trocar  and  caimula,  and 
when  the  trocar  is  withdrawn,  the  medicine  is  injected  into  the 
cannula,  which  conyeys  it  into  the  intestine.  We  must  obs^rre 
the  precaution  ''that  the  cannula  is  still  in  tlie  bowel  when  the 
solution  is  injected.  This  is  shown  hj  a  small  amount  of  gas  being 
expelled  with  each  respiratory  movement"  (Bradley).  If  the 
solution,  instead  of  flowing  into  the  bowel,  falls  into  the  ab- 
dominal cavity,  death  may  ensue  from  peritonitis  (p.  114).  The 
danger  of  this  accident  naturally  decreases  the  popularity  of  this 
operation. 

By  a  Vein. 

This  (intra-venous)  method  of  injection  is  very  rai'ely  practised 
by  veterinary  surgeons,  but  it  will  certainly  be  widely 
adopted  in  the  near  future,  on  accoimt  of  its  great  value  in 
directly  attacking  infective  agents  in  the  blood,  such  as  those  of 
septicaemia  (p.  532).  Strict  antiseptic  precautions  (p.  70)  should 
be  observed,  and  great  care  should  be  taken  to  avoid  the  formation 
of  blood  clots  and  the  introduction  of  air  into  the  vein.  Blood 
clots  might  form  a  thrombxis  (p.  118),  and  air  carried  into  the  heart 
might  easily  kill  the  animal.  A  small  incision  into  the  skin  at  the 
seat  of  operation  may  be  necessary  to  facilitate  the  introduction 
of  the  needle,  and  we  should  be  particularly  careful  to  keep  the 
point  of  the  needle  in  the  centre  of  the  blood-vessel,  and  not  to 
pierce  its  other  side.  We  should,  of  course,  bear  in  mind  that  the 
blood  stream  in  a  vein  proceeds  towards  the  heart.  The  jugular 
vein  (p.  118)  is  the  most  convenient  one  to  operate  on.  The  in- 
jection should  be  made  very  slowly,  and  its  effects  should  be  care- 
fully noted.  It  is  well  to  remember  that  some  medicines,  as,  for 
instance,  Epsom  salts  and  Glauber's  salts,  do  not  have  the  same 
action  when  injected  into  a  vein  as  they  have  when  taken  by  the 
mouth. 

By  the  Skin. 

When  the  skin  is  in  a  normal  condition,  its  power  of  absorption 
as  a  rule  is  almost  nil ;  but  when  it  is  inflamed,  it  can  readily  take 
up  the  active  principles  of  many  medicines,  as  we  may  see  by  the 
irritating  effect  which  extensive  cantharides  blisters,  applied  to  the 
legs,  have  on  the  kidneys.  The  antiseptic  action  of  biniodide  of 
mercury  on  the  microbes  of  pus  'in  more  or  less  deep-seated  tissues, 
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when  applied  to  the  skin  in  the  form  of  ointment,  with  friction,  is 
well  shown  by  the  manner  in  which  it  checks  the  formation  of 
abscesses  in  strangles  (p.  470)  and  jointrevil  (p.  535). 

By  the  Mucous  Membrane  and  Cornea. 

The  chief  medicines  given  in  this  waj  are  oooaine,  for  deadening 
pain ;  and  atropine,  for  dilating  the  pupil  of  the  eye. 


638 


CHAPTER    XXIX. 
Opbrations. 

Baokraldiig 

18  the  act  of  unloading  the  back  part  of  the  intestines.  It  is 
chieflj  resorted  to  when  the  horse  has  beon  given  physic  without 
having  been  previously  put  on  mash  diet,  and  for  unloading  the 
bowels  in  cases  of  colic  and  constipation.  Before  performing  this 
operation,  the  arm  and  back  of  the  hand  should  be  well  oiled,  and 
all  unnecessary  violence  should  be  avoided. 


Bandaging. 

See  pages  45  and  49  to  51. 


Bleeding. 

In  order  to  produce  a  general  effect  on  the  system,  a  horse  can 
be  bled  from  either  the  right  or  left  branch  of  the  jugular  vein. 
These  branches  respectively  lie  in  the  groove  which  may  be  seen 
just  above  the  windpipe  on  either  side  of  the  neck.  If  the  vein 
be  pressed  by  the  points  of  the  fingers,  the  portion  of  it  which  is 
above  the  part  pressed,  will  become  distended  with  blood,  and  the 
course  of  the  vein  will  become  cle€urly  defined  (Fig.  43,  p.  119). 
A  point  about  ten  inches  from  the  angle  of  the  jaw  may  be 
selected  as  a  convenient  spot  from  which  to  bleed,  and  it  is  well 
to  adopt  antiseptic  precautions  (p.  70). 

An  assistant  should  hold  the  horse's  head  up,  so  that  the  vein 
and  the  skin  which  covers  it  should  be  somewhat  stretched  and 
pressed  together.  The  horse  should  be  placed  in  such  a  position 
that  the  vein  will  be  clearly  defined ;  and  should  be  prevented  from 
seeing  the  operation  by  blinkers,  by  a  cloth  attached  to  the  head- 
stall of  the  bridle,  by  the  assistant  placing  his  hand  over  the  eye 
of  the  side  on  which  the  animal  is  to  be  bled,  or  by  some  other 
ready  means. 
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As  the  branches  of  the  carotid  arter7  lie  dose  under  those  of 
the  ji^ular  yein,  it  is  safer  to  use  a  fleam  than  a  Uncet  for 
bleeding,  unless  a  guarded  ]ancet,  made  for  the  purpose,  be 
employed. 

The  near  side  is  the  more  convenient  one  of  the  two,  for  a  right- 
handed  man,  on  which  to  bleed  with  the  fleam.  As  blemishes, 
however,  are  less  likely  to  be  noticed  on  the  off  than  on  the  near 
side,  the  former  may  be  selected  in  the  case  of  a  valuable  animal. 
The  cutting  portion  of  the  fleam  should  be  broad,  so  as  to  obtain 
rapid  depletion,  which  produces  a  much  better  effect  than  when 
the  operation  is  prolonged ;  the  amount  abstracted  being  the  same 
in  both  cases.  The  blade  should  be  clean,  sharp,  and  smooth,  so 
as  not  to  injure  the  vein  unnecessarily. 

The  spot  having  been  selected,  the  skin  immediately  above  it 
should  be  smoothed  down  with  a  damp  sponge. 

The  operator  should  open  the  fleam  so  that  its  back  should  be 
at  a  little  more  than  a  right  angle  with  the  handle.  He  should 
hold  the  joint  of  the  instrument  with  the  tips  of  the  index  finger 
and  thumb  of  his  left  hand,  and  should  allow  the  handle  to  rest  on 
the  space  between  the  finger  and  thumb.  If  there  be  a  second 
assistant^  he  should  press  the  vein,  in  order  to  make  it  more  clearly 
defined ;  but  if  there  be  no  one  to  help,  the  operator  should,  by 
pressing  his  fingers  on  the  vein,  assure  himself  of  its  exact  position. 
Having  ascertained  this,  he  should  place  the  cutting  edge  of  the 
fleam  in  the  centre  and  along  the  course  of  the  vein,  but  not  across 
it ;  for  a  longitudinal  incision  will  give  a  more  copious  flow  of  blood 
than  a  transverse  one,  which  might  destroy  the  continuity  of  the 
vein.  He  should  then  take  the  blood-stick  (which  is  purposely  made 
short  and  heavy)  in  his  right  hand,  and  should  strike  the  back  of 
the  fleam  a  sharp  measured  blow  with  it,  at  a  point  just  above  the 
cutting  edge.  On  removing  the  fleam,  a  jet  of  blood  will  flow  out, 
if  the  operation  has  been  properly  done.  If,  however,  the  flow  of 
blood  be  slight  or  altogether  wanting,  the  non-success  may  be  due, 
either  to  the  vein  not  having  been  punctured,  or  to  the  opening  in 
the  skin  not  corresponding  to  that  made  in  the  vein,  owing  to  the 
position  of  the  head  having  been  shifted.  The  operator  may  satisfy 
himself  on  the  first  point,  by  compressing  the  vein  a  little  below 
the  incision;  and,  on  the  second  point,  by  bringing  the  head  back 
to  the  position  it  occupied  when  the  fleam  was  struck.  If  the  blow 
has  been  too  light,  although  the  fleam  might  have  been  held  cor- 
rectly, a  second  incision  may  be  made  at  the  same  spot,  or  a  little 
above  or  below  it.  It  is  the  safer  plan,  however,  to  make  a  second 
attempt  on  the  other  side. 

When  an  opening  is  to  be  made  in  the  right  vein,  the  operator, 
before  striking,  may  cause  it  to  become  distended  by  pressing  it 
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with  the  second,  third,  and  fourth  fingers  of  the  left  hand,  while 
the  index  finger  and  thumb  hold  the  fleam. 

When  the  blood  begins  to  flow,  the  part  of  the  vein  just 
below  the  incision  should  be  pressed  with  the  fingers  in  order  to 
prevent  the  blood  accumulating  in  the  loose  tissue  underneath  the 
skin.  The  movement  of  the  horse's  head  should  be  restricted  as 
much  as  possible. 

The  blood  should  be  received  into  a  measure,  so  that  the  amount 
abstracted  can  be  ascertained  at  any  moment,  and  care  should  be 
taken  that  the  vessel  which  receives  the  blood  does  not  press 
against  the  vein. 

Bleeding  to  the  extent  of  three  or  four  quarts  will  be  sufficient 
in  ordinary  cases. 

When  enough  blood  has  been  taken  away  from  the  animal,  the 
operator  should  place  a  finger  on  the  orifice,  and  should  then  grad- 
ually remove  the  fingers  which  were  engaged  in  pressing  the  vein 
just  below  the  incision.  If  this  precaution  be  neglected,  the  horse 
will  run  the  risk  of  being  killed  by  a  sudden  rush  of  air  into  the 
vein  on  the  compression  ceasing  abruptly.  When  the  air,  in  this 
case,  enters  the  vein,  it  is  carried  to  the  right  side  of  the 
heart,  where  it  is  churned  up  into  froth,  so  that  the  heart  is  luiable 
to  send  a  due  supply  of  blood  to  the  lungs ;  the  result  being  that 
the  animal  dies  from  suffocation. 

In  order  to  close  the  wound,  the  operator  should  press  the  edges 
together  with  the  thumb  and  index  finger  of  his  left  hand,  taking 
care  not  to  pull  them  towards  himself,  lest  a  tumour  of  infiltrated 
blood  may  form  underneath  the  skin.  He  should  also  press  the 
finger  and  thumb  lightly  against  the  neck,  in  order  to  steady  the 
part.  A  pin  held  in  the  fingers  of  the  right  hand  should  be  passed 
through  the  centre  of  the  edges  of  the  wound ;  and  some  cotton  or 
tow  should  be  wound  round  the  ends  of  the  pin  in  the  form  of  a 
figure  of  8,  and  knotted.  The  head  of  the  pin  is  pushed  down, 
and  its  point  cut  off  so  that  it  may  not  catch  on  anything.  The 
pin  may  be  removed  after  a  week's  time. 


Blistering. 

The  hair  should  be  closely  clipped  or  shaved  off  the  part  to  be 
blistered,  and  the  ointment  should  be  rubbed  into  the  skin  for  ten 
minutes  or  a  quarter  of  an  hour.  The  longer  the  rubbing  is  kept 
up,  the  greater  will  be  the  effect.  The  horse's  head  and  tail,  if 
they  can  reach  the  blistered  part,  should  be  tied  up.  If  the 
blister  does  not  "  rise  "  next  day,  some  more  of  the  application  may 
be  rubbed  on,  or  the  effect  of  a  little  friction  with  the  hand  may 


CASTING.  641 

be  tried.  After  two  days,  the  part  may  be  bathed  with  warm 
water,  and  some  sweet  oil  smeared  over  it. 

Mares  ''  in  season,"  horses  inclined  to  dropsy,  and  those  which 
are  in  a  debilitated  state,  or  are  shedding  their  coats,  should  not 
be  blistered ;  for  in  such  cases  the  part  is  apt  to  swell  enormously, 
and  its  skin  to  slough.  These  untoward  symptoms  are  liable  to 
ensue  after  blistering  in  hot  climates  during  the  rainy  season.  In 
such  cases,  a  mild  dose  of  physio— -a  pint  of  linseed  oil  for  choice — 
may  be  given ;  or  if  the  animal  is  weak,  aad  is  consequently  in  an 
unfit  condition  to  stand  purging,  half  an  ounce  of  nitre  may  be 
mixed  in  his  drinking  water  for  a  few  days.  A  liniment  of  equal 
parts  of  Goulard's  extract  and  sweet  oil  can  be  applied  to  the  part. 

Mr.  Harold  Leeney,  M.R.C.V.S.,  tells  me  that  an  "  uimerved " 
(p.  669)  leg  should  on  no  account  be  blistered ;  for  a  blister  in  such 
cases,  often  givefrrise  to  gelatinoid  degeneration  (shown  by  swelling 
and  softening)  of  the  tendons  and  ligaments  of  the  part,  from  an 
inch  or  so  above  the  blister  downwards. 


Casting  a  Horse. 

The  usual  methods  for  casting  a  horse  are:  by  ropes;  and  by 
hobbles.  The  former  is  the  better  of  the  two  for  castration,  re- 
moval of  scirrhous  cord,  and  operations  for  hernia;  as  the  hind 
legs  can  be  kept  wider  apart  by  it  than  by  the  latter,  which  is 
more  convenient  for  all  other  operations.  A  piece  of  soft  old 
grass  land  is,  in  every  respect,  the  most  suitable  place  on  which  to 
cast  a  horse.  A  ploughed  field,  sandpit,  or,  failing  these,  a  bed 
of  straw  will  also  do.  With  ropes  used  in  the  ordinary  manner, 
straw  should  not  be  generally  employed,  as  it  is  impossible  to  tell 
within  a  few  feet  where  the  horse  will  fall ;  but  with  well-managed 
hobbles,  or  according  to  Mr.  Over's  plan,  he  can  be  made  to  drop  on 
the  very  spot  on  which  he  had  previously  stood.  As  a  rule,  a 
twitch  should  be  put  on  before  the  horse  is  cast.  As  horses  are 
liable  to  fracture  their  backs  in  this  operation,  we  should  be  very 
careful  about  casting  animals  which  appear  stiff  in  their  backs; 
especially  old  ones. 

The  following  are  useful  ways  for  casting  horses. 

1.  By  ordinary  side  lines.  The  casting  rope  is  thick,  soft,  about 
20  yards  long,  and  provided  with  two  metal  eyes,  at  equal  distances 
from  its  centre,  and  about  30  inches  apart  from  one  another,  so  as 
to  form  pulleys  for  the  rope.  The  usual  method  is  to  knot  the  rope, 
so  as  to  make,  at  its  centre,  a  loop  which  will  fit,  when  passed 
over  the  animal's  head,  like  a  collar  round  the  base  of  the  neck. 
The  knot  is  placed  uppermost,  in  line  with  the  withers ;  and  each 
end  of  the  rope  is  passed  backwards  between  the  hind  legs,  brought 
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round  their  respective  pasterns,  and  then  passed  through  the  eyi 
of  the  improvised  collar  at  its  own  side.  The  horse's  head  being 
steadied  by  a  twitch,  two  assistants,  one  on  each  side,  pull  on  the 
ropes,  and  thereby  draw  his  hind  legs  forward ;  when  a  push  or  a 
pull  on  the  tail  is  all  that  is  needed  to  throw  him  on  his  side.  An 
extra  turn  of  rope  is  taken  round  the  pasterns,  so  as  to  prevent  the 
hind  feet  getting  loose.  The  ropes  are  tightened  and  the  animal 
fixed  securely,  with  his  hind  legs  drawn  closely  to  his  sides,  and 
well  separated,  so  as  to  freely  expose  the  testicles  and  the  under 
surface  of  the  belly.  If  the  loop  of  the  rope  presses  unduly  on  the 
windpipe,  it  should  be  pulled  away  from  that  part,  or  the  uppermost 
hind  leg  may  be  drawn  forward,  which  will  also  relieve  it.  It  is 
well  to  put  bandages  on  the  hind  pasterns  to  prevent  them  being 
cut  by  the  rope.  Instead  of  the  foregoing  method,  I  prefer  to 
take  a  rather  thin,  though  strong  and  flexible,  rope,  and  two 
iron  rings  about  2^  inches  in  diameter,  which  I  include  in  the 
knot  forming  the  collar  (Fig.  157).  To  prevent  the  rings  getting 
out  of  place,  I  make  with  the  rope  another  knot  behind  them. 
The  knot  of  the  collar  (and  rings),  as  in  the  first  method,  is 
placed  near  the  withers  (Fig.  158),  and  the  ropes,  instead  of  going 
over  the  hind  pasterns,  are  passed  respectively  through  rings  on 
hobbles  which  have  been  previously  put  on  the  hind  pasterns  (Fig. 
159).  The  employment  of  these  hobbles,  which  are  lined  with  felt, 
allows  the  ropes  to  run  freely  and  obviates  all  risk  of  their  cutting 
the  animal's  hind  pasterns. 

In  all  cases,  when  on  the  ground,  the  horse's  head  should  be  kept 
down,  and  his  muzzle  weU  extended.  If,  when  using  the  casting 
rope,  we  want  to  operate  on  one  of  the  fore  legs,  we  may,  after 
having  thrown  the  animal,  strap  up  the  other  fore  leg,  by  its 
pastern,  to  a  surcingle  which  had  previously  been  put  on. 

Care  should  be  taken  that  the  horse  is  not  tied  up  too  tightly, 
lest,  during  his  endeavours  to  free  himself,  he  may  fracture  one 
of  the  bones  of  his  back  or  limbs. 

Mr.  Reginald  Over  has  designed  an  admirable  spring  hobble 
(Fig.  160)  to  be  used  when  casting  horses.  Its  special  advantage 
is  that  it  can  be  readily  slipped  over  the  pastern,  without  having 
to  buckle  it.  It  is  made  by  Mr.  Huish,  12  Red  Lion  Square, 
London  W.C. 

2.  By  side  Unes,  according  to  Mr.  Over's  plan.  Supposing  that 
the  horse  is  to  be  cast  on  the  near  side,  place  him  on  the  selected 
spot ;  have  him  held  by  a  man,  who  should  stand  in  front  of  him ; 
and  put  Mr.  Over's  spring  hobbles  on  the  off  fore  and  on  both 
hind  pasterns.  Take  a  rope  about  8  yards  long  with  a  short  loop 
round  one  end,  and  by  the  aid  of  this  loop,  make  a  collar  with 
the  rope  round  the  animal's  neck ;  the  knot  being  on  the  off  side 
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of  the  shoulders  (Fig.  161).  Pass  the  free  end  of  the  rope  through 
the  hobble  on  the  off  hind;  bring  it  through  the  collar  round  the 
neck  j  and  give  it  to  a  man,  who  should  stand  on  the  near  side  of 
the  horse  and  a  little  behind  him.     Attach  another  and  similar 


FJg«  J  57* — Improvised  casting  rope. 

rope  to  the  near  fore  pastern  (preferably  by  a  small  loop);  pass 
its  free  end  through  the  hobble  on  the  near  hind;  bring  it  out- 
side the  animal's  off  fore ;  and  hand  it  to  a  man,  who  should  stand 
a  little  in  front  of  the  horse,  and  on  the  off  side  (Fig.  162).     The 


fig.  158.— Horse  ready  to  be  thrown. 


man  holding  the  front  rope  (aided,  if  possible,  by  a  fourth  assistant) 
then  takes  a  strong  and  steady  pull  on  it,  with  the  result  that  the 
animars  near  hind  is  raised  off  the  ground  and  pulled  forward, 
and  the  horse  drops  quietly  down,  with  his  near  hind  quarter  first 
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touching  the  ground,  especially  if  the  man  behind  him  gives  his 
tail  a  pull  to  the  near  side.  When  the  horse  falls,  the  rope  which 
has  been  passed  through  the  hobble  on  the  near  hind,  is  now 
passed  through  the  hobble  on  the  off  fore;  is  pulled  tightly  so  as 
to  bring  the  two  fore  feet  and  the  near  hind  foot  together;  and  is 
secured  round  one  of  the  pasterns.  The  other  rope  is  then  pulled 
so  as  to  draw  up  the  off  hind  foot;  and  is  fastened  to  the 
collar.  If  necessary,  its  free  end  can  be  passed  over  the  off  hock 
(as  in  Fig.  163),  so  as  to  prevent  the  animal  from  straightening 
his  off  hind  leg.  The  great  advantage  of  this  method  is  that  the 
horse  falls  on  the  spot  upon  which  he  stood. 

3.  By  hobbleSy  which,  in  their  simplest  form,  are  four  strong 
leather  straps  that  are  buckled  to  the  pasterns.  Each  of  them  is 
provided  with  an  iron  D  for  a  rope  or  chain  to  pass  through.  One, 
called  the  ''  main  hobble,''  has  a  larger  D  than  the  others. 

To  cast  a  horse  on  his  right  side,  pass  a  loop  of  soft  rope  or 
webbing  over  the  near  fore  leg,  leaving  the  free  end  to  hang  over 
the  animaFs  off  shoulder.  The  main  hobble  is  put  on  the  near  fore 
leg  (or  on  the  off  fore  if  the  horse  has  to  fall  on  the  near  side), 
and  the  remaining  three  are  put  on  the  other  legs,  the  buckles 
being  on  the  outside.  One  end  of  a  rope  or  chain  is  made  fast 
to  the  D  of  the  main  hobble,  its  free  end  is  passed  through  that 
of  the  hind  leg  on  the  same  side,  and  so  on  until  it  returns  through 
the  D  of  the  main  hobble  again.  Two  assistants  hold  this  rope  or 
chain,  while  one  seizes  that  which  passes  over  the  shoulder.  A 
steady  pull  on  the  hobble  rope  will  bring  all  four  feet  together, 
and  one  on  the  shoulder  rope  will  serve  to  throw  the  horse  on  his 
side. 

We  may  release  one  foot,  for  an  operation,  by  simply  undoing 
the  buckle  of  that  hobble.  Tlie  horse  in  Fig.  163,  has  been  cast 
by  hobbles. 

If,  when  the  horse  is  on  the  ground,  it  is  required,  as  for  castra- 
tion, to  bring  the  uppermost  hind  foot  forward,  so  as,  for  instance, 
to  expose  the  testicles,  a  loop  of  soft  rope  or  webbing  should  be 
placed  over  that  leg  just  above  the  fetlock  (Fig.  163).  The  free 
eod  should  be  placed  over  the  withers,  underneath  the  base  of  the 
neck,  and  should  be  brought  over  the  loop,  and  underneath  and 
round  the  gaskin  (just  above  the  hock)  of  the  uppermost  hind  leg. 
It  should  then  be  brought  across  the  belly  of  the  horse,  in  an 
obliquely  forward  direction,  and  should  be  held  by  an  assistant. 
Another  assistant  should  catch  hold  of  this  rope  (so  as  to  be  able 
to  pull  on  it)  as  it  comes  up  from  underneath  the  base  of  the  neck. 

Before  the  horse  is  cast,  his  eyes  should  be  covered  with  some 
convenient  cloth,  or  with  leather  eye  guards  made  for  the  purpose. 
At  the  moment  of  throwing  him,  an  assistant  should  stand  at  his 
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head  to  steady  it.     When  the  horse  is  on  the  ground  an  assistant 
should  hold  his  head  down,  and  should  keep  his  muzzle  well  for- 


Fig.  159. —Special  hobbles  for  casting. 

ward.     It  is  also  advisable  to  keep  his  tail  straight  out.     The  fact 
of  having  the  column  of  bones  from  his  nose  to  the  end  of  his  tail 


Fig.  160. — Mr.  Over's  spring  hobble  (registered). 


in  as  nearly  a  straight  line  as  possible,  will  deprive  him,  to  a  great 
extent,  of  the  power  of  struggling  violently  in  this  position,  which, 


646  OPERATIONS. 

if  he  succeeds  in  doing,  might  not  only  be  inconvenient  to  the 
operator,  but  might  also  be  the  cause  of  the  animal  seriously 
hurting  himself.  The  horse  should  not  be  fixed  tightly,  and  no 
"  back  rope  "  should  be  used  to  bind  him  ;  lest  he  may  injure  him- 
self during  his  struggles.  He  should  be  kept  fasting  for  five  or 
six  hours  previous  to  being  thrown. 

An  admirable  and  well-known  plan  for  keeping  a  horse's  head 
down  after  he  has  been  oast,  is  to  place  over  his  neck,  a  sack  half 
filled  with  sand,  and  tied  round  its  middle  with  cord.  The  sack, 
by  its  weight,  will  prevent  the  animal  from  raising  his  head  off 
the  ground ;  and,  by  its  employment,  the  presence  of  at  least  one 
assistant,  can  be  dispensed  with.  It  is  compressed  at  its  middle, 
so  that  it  may  conform  to  the  shape  of  the  neck. 

4.  The  easiest  way  of  throwing  a  horse  for  operations  about  the 
fore  part  of  his  body,  or  for  giving  him  chloroform,  is  one  whidi 
I  have  fully  described  in  '^  Illustrated  Horse  Breaking,"  and  which 
can  be  done  by  one  man.  It  consists  in  tying  up  a  horse's  fore 
leg  and  pulling  his  head  round  to  the  other  side.  Fig.  164  shows 
a  horse  ready  to  be  thrown  in  this  way,  with  the  necessary  gear 
on  him.  My  readers  will  observe  that  the  fore  leg  which  is  tied 
up,  is  suspended  from  the  surcingle.  When  the  horse  is  made  to 
lie  down  in  this  manner,  the  fore  leg  which  has  been  free,  can  be 
strapped  up  by  its  pastern  to  the  surcingle,  so  that  both  fore  legs 
are  secured  (Fig.  165).  By  this  method,  a  horse  can  be  soon 
taught  to  lie  down,  by  merely  pulling  his  head  round  to  his  side. 

One  great  advantage  of  this  method  is  the  power  it  gives  us  over 
the  animal's  head,  in,  for  instance,  operating  on  or  examining  bis 
mouth,  and  in  drenching  him ;  for  we  can  easily  pull  the  head  up 
and  secure  it  with  the  rope  (Fig.  166). 

Castration. 

EFFECTS  OF  CASTRATION  AND  GENERAL  REMARKS.— 
The  effects  of  castration  on  yoimg  entires  are  both  mental  and 
physical.  This  operation  tends  to  make  them  quiet  and  to  render 
their  future  conformation  more  or  less  similar  to  that  of  mares, 
which,  in  the  course  of  time,  do  not  become  heavy  in  the  neok  and 
shoulders,  like  stallions.  This  muscular  and  fatty  increase  of 
weight  of  the  forehand  is  undoubtedly  the  cause  of  entires  not 
being  able,  as  a  rule,  to  retain  their  galloping  and  jumping  powers, 
as  long  as  geldings.  The  structural  change  in  question  is  more 
pronounced  in  entires  which  are  used  for  stud  purposes,  than  in 
those  which  are  kept  at  work.  Cagny  and  Gobert  state  that  this 
increased  development  of  the  forehand  is  cwjcompanied  by  a  corre- 
sponding "  falling  away  "  of  the  hind  quarters,  which  is  certainly 
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Fig.  l6l.— Mr.  Over's  method  of  casting  for  castration  (off  side  view). 


Fig.  162.—  Mr,  Over's  method  of  casting  for  castration  (near  side  view). 
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not  the  oase  among  Arab  horses  that  are  used  for  riding  and 
driving  in  India.  The  fact  however  remains,  that  castration  has  a 
powerful  influence  in  preventing  a  colt  from  becoming  heavy  in 
front.  If  performed  too  early,  it  decreases  the  future  development 
of  the  forehand  too  much,  and  also  diminishes  the  animal's  vigour, 
which  fact,  as  regards  working  bullocks,  is  well  recognised  on  the 
Continent.  A  long  experience  of  Australian  geldings  of  the  Indian 
remount  class,  has  shown  me  that  many  of  them  are  too  light  in 
front  and  are  lacking  in  energy,  which  fact  Veterinary-Surgeon 


Fig.  163. — Drawing  a  hind  leg  forward.     (Borrowed  from  Peiich 
and  Toussaint's  **  Chirurgie  V^^terinaire.") 

Desmond  has  explained  to  me  is  due  to  the  Australian  custom  of 
castrating  ordinary  colts  at  the  early  age  of  nine  or  ten  months,  so 
ae  to  prevent  them  giving  trouble  at  grass.  Speaking  generally, 
we  may  fix  the  age  of  castration  between  one  and  two  years ;  and 
while  working  within  these  limits,  we  should  be  guided  by  the  state 
of  individual  development. 

The  testicles  of  a  colt  do  not  usually  descend  into  his  scrotum, 
until  he  is  from  six  to  ten  months  old  (Chauveau). 

Under  similar  conditions,  there  seems  to  be  as  little  danger  in 
castrating  an  "  aged ''  horse,  as  a  colt ;  although  the  former 
is,   of   course,    more   liable   to   have   his   testicles   or  cord    in    a 
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diseased  condition,  which  fact  might  render  the  operation  difficult, 
or  unsafe.  The  only  special  ill  result  to  an  old  animal  is  that  the 
operation  is  apt  to  cause  him  to  lose  his  spirit  and  pluck,  and  to 
make  him  nervous  or  vicious.  Operating  under  chloroform  appeaxs 
to  aid  in  preventing  this  untoward  contingency  from  occurring. 

CSolts  intended  for  saddle  and  light  harness  work  should  be 
castrated  earlier  than  those  destined  for  heavy  draught,  which 
animals  ought  to  be  heavy  in  front,  so  as  to  be  able  to  put  weight 
into  the  collar. 

A  horse  should  be  in  good  health  and  condition  before  being 
"  added  to  the  list,"  and  should  be  previously  stinted  of  food  for 
five  or  six  hours,  so  that  he  may  not  injure  himself  internally  when 
struggling. 

In  order  that  the  wound  may  not  take  on  an  unhealthy  action, 
it  is  well  not  to  castrate  during  cold  or  damp  weather. 

The  operator  should  see  that  the  surroimdings  are  free  from  bad 
odours  or  taint  of  any  kind,  and  it  is  advisable  for  him,  before 
commencing,  to  disinfect  his  hands  and  instruments  and  the  site 
of  operation  (p.  70).  He  should  abstain  from  operating  if  he  has 
recently  been  "  calving "  cows ;  making  a  post-mortem  examina- 
tion; or  if  he  has  been  brought  into  contact  with  decomposing 
matter.  These  precautions  are  taken  with  special  reference  to 
the  prevention  of  tetanus  and  scirrhous  cord. 

Before  castrating  a  horse,  he  should  be  carefully  examined  for 
hernia,  the  presence  of  which  will  permit  only  of  the  covered  opera- 
tion being  performed. 

As  a  horse,  during  the  time  the  sheath  is  swollen  from  the  effects 
of  castration,  may  have  difficulty  in  "  drawing  his  yard  "  to  stale ; 
it  is^well  before  the  operation  and  after  the  horse  has  been  cast, 
to  insert  one's  hand  into  the  sheath,  clean  it  out  with  warm  water, 
and  freely  anoint  the  inside  of  the  sheath  and  penis  with  vaseline 
or  sweet  oil. 

METHODS  OF  CASTRATING.— Those  in  ordinary  use  are  as 
follows:  — 

I.  By  the  Seraseur  (Fig.  113,  p.  289).  The  animal  should  be 
on  his  left  side,  so  as  to  allow  the  operator  freedom  to  use  his  right 
hand.     It  is  well  to  have  a  spare  chain  for  the  Seraseur. 

If  hobbles  are  used,  the  horse  should  be  thrown  on  his  left  side, 
and  his  off  hind  leg  should  be  drawn  forward  in  the  manner  shown 
in  Fig.  163.  The  left  testicle  is  taken  in  the  left  hand,  and  its 
base  is  squeezed,  between  the  thumb  and  finger,  so  as  to  tighten 
the  skin  over  it.  If  there  be  difficulty  in  catching  hold  of  the 
testicle,  the  right  hand  may  be  used  to  aid  the  left.  French 
veterinary  surgeons  advise  that,  in  such  a  case,  an  assistant  should 
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lightly  tap  the  muzzle  of  the  horse  with  a  switch  or  whip,  so  as 
to  distract  his  attention,  or  he  might  be  put  slightly  under  the 
influence  of  chloroform.  To  overcome  the  action  of  the  cremaster 
muficle,  we  should  push  the  testicle  forward,  but  not  draw  it  back. 
Hie  left  testicle  being  held  in  the  left  hand,  fingers  pointing  to  the 
rear,  the  operator  should  make,  with  a  sharp  and  suitable  knife,  a 
bold  cut,  parallel  to  the  middle  line,  of  about  four  inches  in  length, 
through  the  skin  and  coverings  of  the  testicle,  which  ought  to 
spring  out  through  the  opening  thus  effected.  While  making  the 
cut,  the  operator  can  steady  his  hand  by  keeping  the  tip  of  the 


Fig.  164. — Horse  ready  to  be  made  to  lie  down. 


thumb  on  the  testicle.  If  the  incision  does  not  prove  deep  or  long 
enough,  a  second  or  third  one  may  be  made.  The  cut  should  be 
well  forward,  and  as  close  as  possible  to  the  sheath  without  injuring 
it,  so  that  any  subsequent  discharge  may  readily  drain  off.  It  does 
not  very  much  signify  if  the  testicle  be  wounded.  The  testicle 
in  its  natural  state  is  covered  by  skin  and  by  an  inner 
coat  (peritoneum),  the  surface  of  which,  next  the  testicle,  is 
smooth  and  glistening,  as  it  is  a  serous  membrane.  This  serous 
pouch  in  which  the  testicle  lies,  contains,  in  health,  a  greater  or 
lees  quantity  of  watery  fluid,  which  may  squirt  out  when  the  in- 
cision is  made.  We  may  And,  as  a  result  of  previous  inflammation, 
the  testicle  adhering  to  its  covering  of  peritoneum,  which  in  such 
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a  case  will  have  lost  its  serous  character,  and  will  have  become 
fibrous.  If,  on  opening  the  scrotum,  hernia  be  observed  to  be 
present,  the  covered  operation  (p.  654)  should  be  performed.  It 
may  happen,  especially  in  the  case  of  old  horses,  that  owing  to  pre- 
vious inflammation  the  testicle  adheres  to  the  scrotum,  and  will  not 
easily  come  out.  If  this  occurs,  the  adhesions  should  be  broken 
down  by  the  fingers,  or  they  may  be  carefully  dissected  away  by 
any  convenient  blunt  instrument.  When  handling  the  testicle 
we  shall  find  as  a  rule,  that  it  is  at  times  strongly  drawn  up  towards 
the  abdomen  by  the  cremaster  muscle,  the  tendon  of  which  we  sihall 
.be  able  to  distinguish,  at  the  posterior  part  of  the  testicle,  by  its 
rigidity.  We  should  divide  this  tendon  by  a  touch  of  the  knife, 
and  may  also,  without  danger  of  causing  bleeding,  cut  away  some 
of  the  bloodless  portion  of  the  cord  at  its  posterior  border,  so  as  to 
dear  the  testicle  for  removal.  We  should  here  remember  that  the 
large  blood-vessels  of  the  cord  are  in  front.  We  may  now  slip  the 
chain  of  the  6crafieur  over  the  testicle,  and  bringing  it  well  do>wn  on 
the  cord,  wind  it  up  by  the  handle,  until  the  cord  is  severed.  Care 
should  be  taken  that  the  cord  is  not  pulled  upon  in  any  way  during 
the  struggles  of  the  animal.  Having  screwed  up  the  ^raseur  to  its 
full  extent,  we  may  find  that  the  cord  is  not  altogether  severed,  in 
which  case,  instead  of  pulling  at  the  chain,  it  is  safest  to  twist  the 
testicle  round  and  round  with  the  hand  until  it  comes  off.  Having 
removed  the  other  testicle  in  a  similar  manner,  we  should  wash  out 
the  cavity  freely  with  water,  and  then  with  a  solution  in  water 
of  chinosol  (20  grains  to  the  pint),  creolin  or  carbolic  acid  (} 
oz.  to  the  pint),  or  other  suitable  antiseptic  (p.  67).  If  any 
omentum  (p.  284)  protrudes,  it  should  be  pulled  up,  cut  off,  and 
treaty  with  the  antiseptic  lotion;  for  if  it  is  allowed  to  hang 
down  when  the  animal  gets  on  his  legs,  it  will  soon  become  united 
to  the  wound  in  the  scrotum,  and  will  form  an  unhjealthy  tumour. 
The  animal  may  now  be  allowed  to  get  up,  and  should  be  kept  on 
green  food  for  a  week.  The  wound,  to  keep  off  flies,  may  be 
smeared  over,  from  time  to  time,  with  an  ointment  composed  of 
creolin  or  carbolic  acid  and  vaseline  (1  to  30),  powdered  aloes  and 
lard  or  vaseline,  or  turpentine  and  lard  (1  to  4).  Or  the  wound  may 
be  syringed  out,  every  now  and  then,  with  a  solution  of  chinosol, 
creolin  or  carbolic  acid  (p.  67). 

After  this  operation,  there  is  generally  a  little  bleeding,  which 
will  soon  stop  of  its  own  accord. 

2.  BY  THE  HOT  IRON.  The  procedure  by  this  method  is  the 
same  as  already  described,  up  to  the  putting  on  of  the  chain,  instead 
of  which  a  clam  is  passed  underneath  the  testicle  and  around  the 
cord,  dose  to  the  belly,  and  is  secured  by  a  ring  which  passes 
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over  its  handles,  by  a  ratchet,  or  by  a  screw ;  the  first  being  the 
simplest  plan,  though  the  third  is  probably  the  most  efficient. 

The  clam  is  an  instrument  used  for  compressing  the  cord,  and 
is  composed  of  two  pieces  of  flat  steel,  which  have  serrated  edges  and 
are  united  by  a  joint.  The  ends  away  from  the  joint  are  formed 
into  handles.  The  clam  should  be  made  extra  broad  if  it  is  to  be 
used  with  the  hot  iron,  in  order  that  it  may  save  the  thighs  from 
being  burned. 

If  we  cannot  obtain  a  broad  clam,  the  scrotum  and  inside  of  the 


Fig.  165. — Horse  on  ground  with  both  fore  legs  secured. 


thighs  should  be  protected  from  the  heat  by  covering  them  with  wet 
cloths.  The  operator  should  take  a  hot  firing  iron,  which  should 
be  clean  and  free  from  all  scales,  and  should  burn  through  the  cord 
and  surrounding  tissues  at  a  distance  of  about  half  an  inch  from 
the  clam.  The  iron  «hould  be  maintained  at  a  dull  red  heat,  and 
should  be  freely  applied  to  the  cut  end  of  the  cord  and  also  to  each 
side  of  it,  so  as  to  prevent  any  chance  of  bleeding.  The  clam  is  now 
gradually  relaxed.  The  hot  iron  should  be  reapplied  in  the  event 
of  bleeding  ensuing  before  the  clam  is  finally  removed.  The  right 
testicle  is  treated  in  a  similar  manner.  After  the  cord  has  been 
severed,  the  finger  should  be  introduced  into  the  wound,  and  the 
end  of  the  cord  freed  from  any  adhesions  which  may  exist  between 
the  cord  and  scrotimi. 
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If,  after  the  operation,  excessive  bleeding  takes  place,  treat  as 
directed  on  p.  114. 

3.  BY  TWISTING  (TORSION).  After  the  clam  has  been  ap- 
plied, and  after  the  non-vascular  (the  posterior)  portion  of  the  cord 
has  been  divided  with  a  knife,  the  testicle  is  simply  twisted  off 
by  means  of  a  toi-sion  forceps  (Fig.  44,  p.  124),  which  is  specially 
made  for  the  pitrpose.  If  the  operator  be  unprovided  with  this 
instrument,  he  can  catch  hold  of  the  uncovered  testicle  with  his 
hand,  and  twist  it  round  and  round,  until  the  surrounding  tissues, 
cord  and  vessels,  gradually  give  way.  It  is  well  to  divide  the  nerve 
before  applying  the  torsion  forceps,  so  as  to  save  the  animal  from 
prolonged  pain,  if  he  is  not  under  the  influence  of  chloroform. 

The  great  advantage  of  the  torsion  method,  which  is  the  one 
I  prefer,  is  that  it  obviates  nearly  all  possibility  of  bleeding, 
which  frequently  follows  castration  by  the  hot  iron  and  6craseur, 
and  is  naturally  alarming  to  an  inexperienced  operator. 

The  question  of  tetanus  or  scirrhous  cord  being  more  liable  to 
follow  castration  by  one  method  than  that  by  another,  is  entirely 
one  of  cleanliness  during  the  operation,  and  of  antiseptic  treatment 
(p.  67  et  seq.)  after  it. 

4.  THE  COVERED  OPERATION,  which  should  be  adopted  only 
when  hernia  is  present,  may  be  performed  in  the  manner  which 
Professor  W.  Williams  recommends,  by  including  the  scrotum  and 
its  contents  in  a  strong  wooden  clam  as  close  as  possible  to  the  belly, 
and  letting  it  remain  on  until  the  testicle  sloughs  off;  or  we  may 
remove  it  with  the  knife  after  a  couple  of  days. 

It  is  good  practice  to  keep  oolts  under  cover  for  ten  days  after 
castration.  The  scrotomi  should  be  bathed  on  the  third  day  with 
warm  water,  to  which  a  suitable  antiseptic  (p.  67)  had  been  added, 
and  the  wound  should  be  opened  up  with-  the  finger  to  allow  free 
escape  to  any  discharge.  It  is  not  necessary  to  do  this  more  than 
once,  unless  the  scrotum  and  sheath  are  very  much  swollen,  when 
it  may  have  to  be  repeated.  If  the  animal  is  kept  in  a  stable,  he 
should  have  a  bed  of  clean  straw  to  lie  on,  and  not  one  of  peat  moss, 
which  is  apt  to  harbour  disease  genns,  such  as  those  of  scirrhous 
cord.  A  liberal  supply  of  soft  diet,  residence  in  a  clean,  airy  box, 
and  judicious  exercise  greatly  facilitate  recovery.  Horses  living 
in  the  open  can  be  safely  turned  out  immediately  after  the  operation. 
Casualties  on  account  of  this  practice  are  rare. 

In  districts  where  tetanus  is  common,  it  would,  if  practicable,  be 
well  to  render  recently  castrated  horses  immune  to  this  disease  by 
protective  inoculation  (p.  530).  * 
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In  castrating  donkeys  it  is  probably  the  best  plan  to  ligature  the 
artery,  which  has  a  very  rigid  wall  in  these  animals. 

Peritonitis  (p.  114),  bleeding  (p.  114),  scirrhous  cord  (p.  122), 
and  tetanus  (p.  527)  are  the  chief  unfavourable  results  of  cas- 
tration. 

Catheter,  Passing  the. 

The  male  catheter  is  a  long,  flexible  tube  of  somewhat  smaller 
diameter  than  the  urethra  (the  canal  hy  which  the  urine  escapes 


Fig.  i66. — Lifting  up  the  horse's  head  when  he  is  on  the  ground. 


from  the  bladder)  and  is  used  to  draw  oft  the  urine  which  the 
animal  is  unable  to  discharge.  It  is  provided  with  a  whalebone 
stillet  to  give  it  rigidity. 

The  horse  should  be  back-raked  previous  to  the  operation.  If  the 
catheter  is  to  be  passed  while  he  is  standing  up,  his  two  hind  legs 
may  be  hobbled  together,  a  fore  leg  held  up,  and  a  twitch  applied 
to  his  upper  lip. 

An  assistant  should  draw  out  the  head  of  the  penis  (glans  penis) 
from  the  sheath.  If  he  finds  difficulty  in  inserting  his  hand,  he 
should  oil  or  grease  the  back  of  it.  The  operator,  standing  on  the 
•right  side  of  the  animal,  and  having  oiled  the  point  of  the  catheter, 
should  introduce  it  carefully  into  the  urethra  (Fig.  141,  p.  351),  and 
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should  pass  the  oatheter,  oontalning  the  stillet,  gently  upwards  until 
its  point  arrives  at  the  bend  which  the  urethra  makes  before  it 
enters  the  bladder.  The  catheter  can  be  felt,  by  the  finger,  on  the 
median  line  directly  underneath  the  anus.  When  the  point  of  the 
catheter  arrives  at  the  bony  prominence  just  below  that  part,  the 
stillet  should  be  vrit^drawn,  and  the  operator  should  i^ace  his  finger 
on  the  point  of  the  catheter,  so  as  to  depress  it,  and  to  cause  it  to 
enter  the  bladder.  He  should  introduce  his  hand  into  the  rectum,  if 
necessary.  While  he  is  thus  guiding  the  oathetw,  the  assistant 
should  push  it  upwards,  taking  care  to  avoid  any  roughness  in  so 
doing. 

The  foregoing' description  is  that  of  the  usual  manner  in  which 
the  male  catheter  is  used.  Veterinary-Surgeon  Desmond  performs 
the  operation  as  follows :  "  With  a  sponge,  soap  and  warm  water, 
wash  the  sheath,  and  then  gently  draw  out  the  penis  by  firm  but 
gentle  traction  on  the  glans  penis.  When  the  gland  is  just  beyond 
the  sheath,  place  a  fine  flexible  catheter  in  the  soapy  warm  water, 
and  pass  it  gently  up  the  penis  as  far  as  it  will  go.  If  the  urine 
does  not  escape,  blow  air  forcibly  through  the  free  end  of  the 
catheter  with  the  mouth.  If  the  air  cannot  be  heard  to  enter  the 
bladder,  the  catheter  must  be  pushed  further  up. 

'^  Vaseline,  fats  and  oil  should  not  be  used.  Soapy  water  is 
best,  and  it  does  not  destroy  the  catheter.  The  catheter  should  be 
finer  and  more  flexible  than  those  usually  suj^lied.  I  have  passed 
the  catheter  many  thousands  of  times,  and  in  no  case  has  the 
animal  required  to  have  a  twitch,  hobbles,  or  even  a  leg  held  up. 
All  that  is  needed  is  a  man  to  hold  him." 

The  female  catheter  is  a  tube  of  similar  material  to  the  instru- 
ment used  for  horses.  It  is  about  a  foot  long,  and  is  not  provided 
with  a  stillet. 

The  orifice  of  the  urethra  in  the  mare  is  situated  on  the  floor  of 
the  vulva  and  4  to  6  inches  within  the  external  opening,  and  is 
guarded  by  a  large  valve  of  mucous  membrane.  The  free  end  of 
this  valve  is  inclined  backwards,  so  as  to  prevent  the  urine  entering 
the  vagina.  The  urethra  of  the  mare  is  wider  than  that  oi  the 
horse,  and  is  very  short.  The  urinary  valve  should  be  lifted  up 
by  the  point  of  the  right  index  finger,  and  the  catheter  having 
been  well  oiled,  should  be  gently  pushed  onward  imtil  it  enters  the 
bladder.  The  urine  contained  in  the  bladder  will  then  find  a  ready 
escape. 

When  the  bladder  has  been  distended  for  a  considerable  time, 
it  may  become  partially  paralyzed,  in  which  case  it  is  good  practice, 
both  with  the  horse  and  with  the  mare,  to  put  the  right  hand  in 
the  rectum,  and  to  aid  evacuation  by  exerting  gentle  pressure  on 
the  bladder. 


See  p.  605. 


DOCKING  HORSES.  657 

Chloroform,  Giving. 

Control,  Horse. 

1  have  discussed  the  subject  of  horse  control  at  considerable 
length  in   ^*  Illustrated  Horse-Breaking." 

Docking  Horses. 

This  subject  is  admirably  discussed  by  Dr.  Fleming  in  his 
"  Wanton  Mutilation  of  Animals." 

USES  OF  A  HORSE'S  TAIL.— The  chief  office  which  the  normal 
equine  tail  fulfils,  is  to  drive  awnv  flies  and  other  irritating  objects 
which  happen  to  alight  on  tLj  hind  legs,  flanks,  genital  organs, 
and  lower  part  of  the  abdomen.  The  normal  mane  performs 
similar  good  service  for  the  neck;  the  forelock,  for  the  face;  and 
the  mouth,  for  the  breast.  The  croup  is  mechanically  protected 
from  these  causes  of  irritation  by  a  thick  layer  of  fibrous  tissue 
which  lies  under  the  skin  of  that  part.  The  skin  of  the  shoulders 
and  portions  of  the  trunk  which  aire  not  guarded  in  any  of  the 
ways  just  described,  is  lined  with  a  thin  and  very  broad  muscle 
(panniculus  earnosus),  which  has  great  power  of  twitching  and 
consequently  of  driving  off  flies  and  other  objects  that  may  irritate 
it.  In  this  work,  a  horse's  means  of  protection  are  called  into 
play,  far  more  in  the  open  than  in  the  stable,  and  particularly 
in  hot  weather.  At  grass  in  summer  time,  when  flies  abound, 
we  may  often  see  a  long-tailed  mare  whisking  insects  off  the 
forehand  of  her  foal,  who  stands  alongside  her,  and  intelligently 
{^Aces  his  head  near  her  hind  quarters,  so  as  to  get  the  benefit 
of  her  tail,  because  his  caudal  appendage  is  unprovided  with  long 
hairs.  All  of  us  who  have  lived  among  horses  in  the  open,  and 
especially  in  hot  climates,  know  that  the  tails,  manes,  and  fore* 
locks  of  unmutilated  horses  at  grass,  save  them  from  an  immense 
amount  of  discomfort,  similar  to  what  we  would  suffer,  if  we 
were  placed  under  the  same  conditions,  and  with  our  hands  tied 
behind  our  backs. 

In  hot  countries,  the  annoyance  by  flies  to  horses  is  so  great, 
'that  the  custom  of  docking  is  practioaJIy  unknown  in  those  parts 
of  the  world.  The  protective  layer  of  fibrous  tissue  which  covers 
the  pelvis  of  the  horse  is  considerably  prolonged  both  forwards 
and  downwards  in  the  ass,  whose  tail,  by  the  process  of  evolution, 
is  consequently  provided  with  long  hairs  only  near  its  end. 

42 
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Afi  the  hair  at  the  end  of  the  dock  grows  much  longer  than  at 
other  parts  of  the  dock,  the  fact  of  only  three  or  four  inches  of  the 
tail  being  removed,  will  cause  such  a  tail  to  be  out  of  all  proportion 
shorter  than  it  would  have  been,  had  it  not  been  docked ;  supposing 
that  the  hairs  were  allowed  to  grow  to  t^eir  full  extent  in  both 
cases. 

Some  persons  consider  that  a  horse's  tail  materially  helps  to 
balance  him  when  he  is  turning;  but  this  action  on  the  part  of 
the  tail  is  so  slight,  that  it  need  not  be  taken  into  account  for 
practical  purposes. 

HISTORY  OF  DOCKING.— The  chief  mutilations  which  have 
been  practised  on  horses  in  this  country  for  fashionable  purposes, 
are  cropping  their  ears,  nicking  their  tails,  and  dooking.  Shake- 
speare, in  "  King  Henry  the  Fourth,^'  makes  Hotspur  declare  that 
his  roan  "crop-ear"  horse  shall  be  his  throne.  This  practice, 
which  was  similar  to  that  of  cropping  the  ears  of  bull  terriers, 
has  happily  become  extinct.  Nicking,  which  is  performed  as  a 
rule  only  on  Hackneys,  consists  in  the  division  of  the  muscles 
(those  of  the  under  surface  of  the  tail)  which  depress  the  tail 
Hence,  when  the  depressor  (sacro-coccygeal)  muscles  are  cut  at 
right  angles  to  their  direction,  the  animal  is  obliged  to  constantly 
hold  his  *'flag"  aloft.  This  brutal  opeiration  appears  to  have 
been  introduced  by  Lord  Oadogan,  who  was  Marlborough's  Quarter 
Master  General  in  the  Low  Countries  in  1701.  Docking  is  the  term 
applied  to  the  amputation  of  a  portion  of  a  horse's  tail;  and 
hanging,  to  the  cutting  of  the  hairs  of  the  tail  in  such  a  manner, 
that  their  ends  will  form  a  flat  surface  whidh  will  be  more  or  less 
horizontal  when  the  animal  is  in  movement.  Dooking,  which  is 
an  old  operation,  was  revived  in  England  during  the  15th  century. 
Lafeu,  in  Shakespeare's  "  AH's  Well  that  Ends  Well,"  speaks  of 
a  "  bay  Curtal."  During  the  reign  of  Charles  I.  there  was  little 
or  no  docking,  which  became  fashionable  in  the  reign  of  Charles 
II.  During  the  latter  half  of  the  18th  century,  all  hunters  were 
dooked,  and  many  of  them  were  nicked;  and  cart-horses  were 
docked  close  to  the  body,  so  as  to  give  them  a  "  bimg-tail,"  which 
received  that  name  on  account  of  the  resemblance  which  the  stump 
bore  to  the  bung  of  a  barrel  I  The  ignorant  people  of  those  days 
thought  that  this  extreme  shortening  of  the  tail  strengthened  the 
animal's  spine!  Leech,  who  was  a  particularly  accurate  artist, 
gave  undocked  tails  to  all  the  hunters  depicted  in  "  Mr.  Sponge  " 
(1852),  with  the  exception  of  the  cob  ridden  by  Captain  Greatffun, 
R.N.  Docking  hunters  went  out  of  fashion  about  the  year  1830, 
and  was  not  revived  until  the  early  seventies.  "Nimrod,"  when 
writing  in  1824  on  "  Hunters,"  says  :  "  All  horses  used  for  pleasure 
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are  docked,"  but  "  Cecil,"  when  editing  a  new  edition  of  that  book 
in  1854,  states  in  a  foot-note  that  ''this  operation  has  now  become 
obsolete."  I  remember  that  the  custom  in  Ireland  during  the 
late  fifties  and  early  sixties  •  w€is  to  bang  the  tails  of  hunters 
at  such  a  length  that  when  the  long  hairs  were  drawn  down,  their 
ends  were  just  clear  of  the  points  of  the  animal's  hocks,  as  is  the 
present  custom  with  race  horses.  In  the  thirties  and  forties, 
long  swish  tails  as  well  as  bang  tails  were  to  be  seen  in  the  hunting 
field. 

The  usual  fashion  nowadays  is  to  dock  all  half-bred  hunters,  and 
to  leave  all  thoroughbreds  undocked,  whether  they  are  race  horses, 
chasers,  timber-toppers,  or  hunters.  I  am  glad  to  say  that  Lord 
Lonsdale  and  Mr.  Hedworth  Barclay,  who  are  the  two  most  promi- 
nent hunting  men  in  Leicestershire,  like  their  hunters  to  have 
long  tails. 

FOR  AND  AGAINST  DOCKING.— The  chief  arguments  in 
favour  of  docking  are  as  foilowe : — 1.  T?iai  it  improves  a  honeys 
appearance.  I  cannot  see  how  a  mutilation  oan  be  a  beauty. 
In  the  judgment  on  the  dishorning  case  of  Ford  v.  Wiley,  Mr. 
Justice  Hawkins  states:  "Docking  is  another  paioful  operation 
which  no  doubt  nwiy  occasionally  be  justified,  but  I  hold  a  very 
strong  opinion  against  allowing  fashion  or  the  whim  of  an  indi- 
vidual, or  any  number  of  individuals,  to  afford  justification  for 
such  painful  mutilation." 

2.  That  it  prevents  him^  when  he  is  in  draughty  from  escaping 
out  of  the  control  of  his  driver,  by  getting  his  tail  over  a  rein,  in 
which  case  the  horse,  as  a  great  rule,  will  remain  master  only 
as  long  as  he  keeps  the  rein  imprisoned  by  the  downward  pressure 
of  his  tail.  If  an  animal  which  is  in  this  position  is  vicious  or 
nervous,  he  will  probably  try  to  kick  the  trap  to  pieces  or  run 
away,  in  which  case,  the  driver  will  be  unable  to  restrain  or  guide 
him.  A  few  horses,  probably  not  more  than  one  in  10,000, 
acquire  the  vice  of  endeavouring,  when  in  harness,  to  get  their 
tail  over  a  rein,  and  if  they  succeed  in  this  daogerous  attempt, 
they  will  generally  do  all  they  can  to  produce  an  accident.  Here, 
the  position  of  the  driver  is  an  important  point  for  consideration. 
All  Russian  harness  horses  have  long  tails,  and  the  driver's  seat 
in  ahnost  all  Russian  native  vehicles  is  so  low  that  the  reins 
are  seldom  held  much  higher  than  the  animal's  stifles.  Al- 
though the  reins  are  thus  in  a  very  convenient  position  for  the 
horse  to  swish  his  t«dl  over  either  of  them ;  an  accident  from  this 
cause  is  practically  unknown  in  Russia,  because  the  driver  can  at 
once  free  the  imprisoned  rein  by  a  side  pull.  If  the  driver's  seat 
is  high,  as  is  usually  the  case  in  England,  he  would  have  to  trust 

42* 


660  OPERATIONS. 

principally  to  an  upward  pull,  which  in  all-  probability  would 
draw  the  rein  up  to  the  root  of  the  tail,  where  the  power  of  the 
depressor  muflcles  is  at  its  maximum,  and  where  the  horse  is 
much  more  ticklish  than  lower  down.  As  the  end  of  a  docked 
tail  is  much  more  sensitive  to  pressure  than  that  of  an  undocked 
one,  it  is  reasonable  to  infer  that  undocked  horses  are  less  liable 
to  get  excited  or  irritable  from  tail  interference  than  docked  ones, 
which  is  a  fact  I  have  amply  proved  by  experience  among  all  kinds 
of  horses.  I  consider  that  this  increased  sensitiveness  more  than 
counterbalances  any  good  effect  which  ordinary  docking  may  have, 
in  preventing  a  harness  horse  from  getting  his  tail  over  a  rein. 
Accidents  which  might  arise  from  this  cause,  are  certainly  not 
more  prevalent  in  countries  where  long-tailed  animals  are  used 
in  harness,  than  in  countries  where  docking  is  in  fashion.  I  have 
never  known  or  heard  of  anyone  being  hurt  by  such  a  mishap, 
the  chance  of  which  could  be  reduced  to  a  minimum  in  single 
harness  by  the  employment  of  a  kicking  strap.  If  docking  were 
a  necessity  for  the  prevention  of  this  occurrence,  the  fashion  which 
prevails  in  England  of  having  brougham  and  hearse  horses  un-^ 
dooked  would  not  exist.  Also,  American,  trotting  horses  ("  standard 
bred  ")  are  not  docked.  To  reduce  the  chance  of  a  horse  in  harness 
getting  his  tail  over  a  rein,  there  could  be  no  objection  to  banging 
his  tail  (squaring  off  the  long  hairs)  close  to  the  end  of  the  dook. 
Docking  horses  to  prevent  them  from  acquiring  this  vice  is  as 
logical  as  would  be  the  custom  of  cutting  out  their  eyes  in  order 
to  prevent  them  shying.  If  a  long-tailed  horse  had  that  habits  he 
could  be  easily  prevented  from  putting  it  into  practice,  by  tying 
his  tail  to  the  splinter  bar.  Sitting  on  the  end  of  a  long  tail  is  the 
usual  custom  among  drivers  of  match  trotters. 

The  fact  that  horses  are  docked  at  a  length  which  does  not 
prevent  them  from  catching  and  holding  a  rein  that  gets  under 
their  tail,  is  an  unanswerable  proof  that  the  prevalence  of  docking 
in  England  is  due  to  the  dictates  of  fashion,  and  not  to  considera- 
tions of  supposed  danger. 

Hardly  any  horse  will  kick,  on  account  of  getting  his  tail  over 
a  rein,  if  he  has  been  mouthed  according  to  the  "long  rein" 
system  which  I  have  advocated  and  described  in  '^Illustrated 
Horse-breaking." 

In  any  case,  this  accident  is  possible  only  when  the  driver  is 
incompetent. 

3.  That  it  prevents  a  hunter  from  soiling  the  eoat  of  his  rider 
by  his  tail.  This  idea  is  an  absurdity,  because  an  undooked  horse 
cannot  reach  his  rider  with  his  tail  if  it  is  banged  short,  which 
is  a  fact  known  to  all  mounted  military  men.  Besides,  mud  on 
a  hunting  coat  is  "  clean  dirt."     Thorough-breds,  as  we  all  know. 
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are  not  docked,  whether  they  are  used  for  racing,  chasing,  or 
hunting,  and  military  horses  are  also  exempt  from  this  operation. 

4.  That  it  may  be  necessary,  in  order  to  remove  a  deformity, 
injury  or  disease  in  the  tail.  This  argument  is,  of  course,  valid 
in  the  extremely  rare  cases  to  which  it  applies;  supposing,  of 
course,  that  the  remedy  was  not  worse  than  the  complaint.- 

I  venture  to  think  that  the  conclusion  we  should  draw  from  the 
foregoing  observations  is  that  docking,  with  the  exception  just 
mentioned,  is  cruelty,  because  it  causes  unnecessary  pain.  The 
suffering  inflicced  during  the  operation  is  a  mere  trifle  compared 
to  the  misery  the  mutilated  animal  has  to  endure  in  the  open 
during  hot  weather.  In  this  respect,  brood  mares  which  have 
been  docked  are  particularly  to  be  pitied,  and  men  who  dock 
fillies  or  get  them  docked,  merit  the  contempt  of  all  lovers  of 
horses.  Apart  from  the  stud  question,  a  docked  mare  *'in 
season,"  especially  when  ridden  by  a  lady  in  the  hunting  field, 
is  a  disgusting  and  indecent  sight  which  should  not  be  tolerated 
in  a  civilised  country. 

THE  OPERATION. — ^Much  as  I  object  to  the  custom  of  docking, 
I  think  I  am  justified  in  describing  how  it  should  be  performed ; 
because,  as  I  have  already  said,  the  operation  may  be  necessary  in 
order  to  correct  deformity  of  the  tail,  and,  in  any  case,  it  is  well 
to  have  it  properly  done.  Its  performance  by  ignorant  persons  is 
often  the  cause  of  much  needless  suffering. 

Although  the  pain  of  this  amputation  is  more  or  less  propor- 
tionate to  the  age  of  the  animal  operated  on,  it  is  much  better  to 
defer  the  docking  till  the  colt  or  filly  is  taken  up  from  grass,  than 
to  shorten  the  tail  at  an  earlier  age,  so  that  the  youngster  may 
escape  as  much  iinnoyance  from  flies  as  possible.  Besides,  when 
the  animal  is  taken  up  from  grass,  say,  between  three  or  four 
years  of  age,  his  owner,  even  if  he  is  partial  to  docking,  may 
see  fit  to  leave  the  horse's  tail  alone,  as,  for  instance,  if  he  wants 
to  sell  the  animal  for  remount  purposes,  or  to  go  in  a  brougham. 

Having  selected  the  site  of  operation,  which  is  generally  4  to  8 
inches  from  the  end  of  the  dock  (solid  portion  of  the  tail),  the 
hair  of  the  remaining  part  is  turned  up,  and  tied  tightly  with  a 
cord,  which  acts  as  a  tourniquet.  The  hair  round  the  intended 
point  of  incision  is  cut  off  with  a  scissors,  and  the  exposed  skin 
is  disinfected  (p.  70).  To  prevent  the  animal  kicking  during 
the  operation,  it  is  advisable  to  suspend  the  near  fore  leg,  by 
connecting  it  with  a  stirrup  leather  to  a  roller  or  surcingle  put 
round  the  horse's  body.  This  method  of  suspending  a  fore  leg 
is  described  in  "  Illustrated  Horse-breaking."  A  good  plan  of 
fixing  the  part  is  that  recommended  by  Mr.  Slocock,  F.R.C.V.S. 
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("Vet.  Journal,"  July,  1899),  who  says:  "One  little  wrinkle 
which  I  have  learnt  is  to  put  a  strong  man  at  the  end  of  the 
tail,  and  let  him  pull  and  pull  hard.  The  joint  is  then  stretched, 
and  after  the  severance  is  effected,  70U  get  very  little  haemorrhage." 
In  making  the  amputation,  which  is  generally  done  with  a 
docking  machine  made  for  the  purpose,  the  great  point  to  observe 
is  to  cut  through  a  joint,  and  not  through  one  of  the  bones  of 
the  tail;  for  if  one  of  these  vertebrae  are  thus  injured,  a  trouble- 
some wound  will  ensue.  The  haemorrhage  can  best  be  stopped  by 
the  application  of  a  tail-iron  at  a  dull  red  heat.  When  it  is  laid  on 
the  wound,  it  should  be  given  a  few  half  rotations,  to  increase  its 
effect.  This  instrument  is  made  cylindrical  in  shape,  so  that  it 
may  perform  its  work  of  searing  the  bleeding  vessels,  without  in- 
juring the  exposed  bone,  which  should  find  protection  in  the 
central  opening  of  the  iron.  After  the  application  of  the  hot  iron 
the  part  should  be  treated  antiseptically  (p.  67  c^  ««g.),  so  as  to 
prevent  the  entrance  of  infective  germs,  such  as  those  of  tetanus. 
An  effective  dressing,  which  will  also  have  the  good  effect  of  keeping 
away  flies,  is  a  saturated  solution  of  iodoform  in  eucalyptus  oil, 
or  tannoform  moistened  witih  apirits.  If  the  bleeding  stops,  the 
long  hairs  of  the  tail  may  be  left  on  for  a  few  days  as  a  protection 
and  subsequently  trimmed  according  to  fancy.  If  the  bleeding 
continues,  we  may  soak  a  pledget  of  cotton  wool  in  strong  tincture 
of  iron,  apply  it  to  the  wound,  and  keep  it  in  place  by  drawing 
down  the  long  hairs,  and  tying  a  string  tightly  round  them,  bo 
as  to  press  the  pledget  against  the  wound.  The  strong  tincture  of 
iron,  which  should  be  renewed  ajs  may  be  required,  is  a  good 
antiseptic  styptic  (stopper  of  bleeding).  As  a  rule,  the  operation 
of  docking  is  not  allowed  to  interfere  with  the  daily  toil  of  working 
animals,  such  as  omnibus  horses ;  although  a  rest  for  a  few  days 
after  the  operation  would  be  kindness. 

Firing 

is  the  application  of  a  hot  iron  to  the  skin.  It  is  generally  useful  in 
cases  of  curb,  ringbone,  old  and  troublesome  splints,  bone  spavin, 
and  occasionally  in  cases  of  sprained  back  tendons  and  suspensory 
ligaments  after  all  inflammatory  symptoms  have  left  the  part.  It 
does  not  appear  to  act  very  well  in  sidebone. 

It  is  surprising  how  few  horses  require  to  be  cast  for  firing.  With 
good  assistants,  and  a  little  patience,  80  per  cent,  may  be  fired  ex- 
tensively while  standing,  which  is  much  the  more  preferable  atti- 
tude for  line  firing,  as  the  operator  can  then  ensure  the  regularity 
of  the  lines  drawn.  It  is  impossible,  when  the  horse  is  on  the 
ground,  to  accurately  allow  for  the  alteration  in  position  which  the 
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Bkin  will  haYB  undergone  whecn  he  regains  his  feet.  Holding  up 
one  fore  leg,  and  applying  a  twitch  will  generally  be  sufficient  for 
control. 

I  trust  none  of  mj  readers  will  be  guilty  of  the  not  uncommoii 
barbarism  of  firing  a  horse  ''  all  round ; ''  of  firing  a  sound  leg  to 
make  him  "  stand  level/'  when  an  unsound  leg  has  to  be  operated 
upon;  or  of  firing  a  sound  limb  as  a  preservative  measure.  The 
precautions  (p.  641),  as  regards  health  and  climate,  which  should 
be  observed  before  blistering,  apply  equally  well  to  firing.  The 
back  tendons  and  suspensory  ligament,  as  I  have  already  said, 
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Fig.  167. — Wedge-shaped  firing  iron. 

should  not  be  fired  unless  all  unusual  heat  and  other  signs  of  in- 
flammation are  absent  from  them. 

There  are  two  forms  of  firing, — (1)  by  lines;  (2)  by  puncture. 
For  the  first  method,  the  ordinary  wedge-shaped  iron  (Fig.  167)  is 
employed.  It  is  pointed,  and  has  a  convex  and  moderately  sharp 
edge,  which  is  about  3^  inches  in  extent.  Cast-steel  irons  are  the 
best,  as  they  are  not  apt  to  "  scale."  When  making  several  parallel 
lines,  it  is  convenient  to  lightly* mark  them  with  a  double  iron 
(Fig.  168),  which  consists  of  two  ordinary  irons  welded  together, 
so  as  to  have  their  edges  parallel  and  at  a  distance  of  about 
half  an  inch  from  each  other.     By  using  this  we  can  ensure  that 


Fig.  168. — Double  firing  iron. 

aU  the  lines  shall  be  exactly  the  same  distance  apart.  After  the 
double  iron  has  done  the  scoring,  the  lines  should  be  deepened 
with  the  single  one.  If  the  double  iron  is  applied  too  strongly, 
the  skin  between  the  lines  will  be  liable  to  slough-  Generally,  the 
operator  should  have  a  couple  of  spare  irons  heating,  while  he  is 
firing  with  the  one  in  use.  If  an  iron  is  rusty,  or  has  scales  on  it, 
it  should  be  filed  clean  before  being  employed 

The  hair  should  be  closely  clipped  off  the  part  to  be  fired.  The 
iron  should  be  used  at  a  bright  red  heat,  obtained  from  a  charcoal 
fire  for  preference.  To  render  the  subsequent  blemish  as  little  aa 
possible,  it  is  generally  advisable,  when  firing  the  legs,  to  draw 
horizontal  lines,  which  should  be  about  half  an  inch  apart.     If  the 
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extent  of  the  blemish  is  of  no  consequence,  the  iron  may  be  passed 
through  the  skin,  in  whioh  case,  the  lines  should  be  a  little  wider 
apart.  Care  should  be  taken,  at  parts  wh'^re  there  is  flexion,  such 
as  the  front  of  the  hock  and  back  of  the  knee,  not  to  fire  too  deeply, 
lest  a  troublesome  wound  might  be  produced.  Firing  by  lines  is 
the  most  convenient  method  for  sprains  of  the  back  tendons,  curbs, 
ringbones,  side-bones,  and  thorough-pins.  The  skin  shoidd  on  no 
account  be  fired  in  a  series  of  crossed  lines;  for  the  isolated  por- 
tions of  skin  will  be  apt  to  slough,  from  having  been  deprived  ol 
their  proper  blood-supply.  Many  good  veterinary  surgeons  consider 
it  sound  practice  to  rub  in  a  blister,  immediately  after  firing.  Al- 
though,  out  of  deference  to  custom,  I  am  inclined  to  this  opinion 
myself  j  I  have  never  heard  any  sound  argument  advanced  in  its 
favour.  I  may,  however,  hazard  the  conjecture  that  the  blister  acts 
beneficially  by  the  fact  of  its  being  an  antiseptic,  especially  if  its 
active  principle  is  biniodide  of  mercury. 

If  we  do  not  blister  after  firing,  it  is  advisable  to  apply  a  saturated 
solution  of  iodoform  in  ether  or  in  eucalyptus  oil  to  tlie  part. 

The  best  form  of  puncture  firing  is  that  by  fine  pointed  needles 
(p.  259),  which  can  be  heated  in  a  fire  or  in  a  specially  made  lamp 
(thermocautery).  In  order  to  avoid  infection,  these  needles  should 
not  be  reapplied  before  they  are  again  heated.  Or  we  may  use  a 
pear-shaped  iron  (Fig.  99,  p.  261). 

Fomenting. 

A  fomentation  is,  strictly  speaking,  the  application  to  the  skin 
of  heat  and  moisture  by  some  vehicle  such  as  flannel  or  spongio- 
piline.  In  stable  parlance,  bathing  any  part  with  warm  water  is 
also  called  "fomenting." 

Fomentations  over  large  surfaces,  are  best  applied  by  dipping  a 
blanket  or  other  woollen  cloth  in  hot  water,  wringing  it  moderately 
dry,  applying  it  to  the  part,  and  then  covering  it  with  a  water- 
proof sheet  or  dry  blanket.  When  the  underneath  blanket  loses 
most  of  its  heat,  it  should  be  obanged  for  another;  care  being 
t^ken  that  the  animal  does  not  get  chilled  during  the  interval.  The 
fomentations  should  not  be  hotter  than  the  hand  can  comfortably 
bear. 

Hand-rubbing  and  Massage. 

We  have  seen  in  Chapter  U.  that  the  materials  for  building  up 
and  repairing  the  various  tissues  of  the  animal  body,  are  brought 
to  them  by  the  blood  in  the  arteries  and  capillaries;  and  that 
waste  and  inflanmiatory  products  are  removed  in  the  form  of  lymph 
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by  the  lymphatics,  which  pour  their  contents  into  the  veins;  the 
useless  and  hurtful  constituents  of  the  lymph  being  finally  expelled 
from  the  system  chiefly  by  the  lungs,  kidneys  and  skin.  Any 
unduly  long  retention  of  these  deleterious  substances  in  the  body 
will  naturally  be  followed  by  a  corresponding  loss  of  health.  In 
this  respect,  the  products  of  inflammation  need  special  attention, 
for  the  longer  they  remain  in  the  tissues,  the  more  liable  are  they 
to  set  up  degenerative  changes  and  adhesions,  both  of  which  are 
very  likely  to  produce  permanent  disability  in  the  affected  part, 
as  for  instance,  in  the  case  of  sprain. 

The  removal  of  lymph  is  greatly  facilitated  by  the  fact  that 
numerous  valves  are  present  in  the  lymphatic  vessels  and  in  all 
veins  subject  to  local  pressure  from  the  muscles  or  tendons  in 
their  vicinity.  As  these  valves  open  only  towards  the  heart, 
pressure  on  these  vessels  will  have  the  effect  of  driving  the 
contained  lymph  or  venous  blood  in  the  scuno  direction,  which 
is  its  natural  course ;  its  flow  in  the  opposite  direction  being  pre- 
vented by  closure  of  the  valves.  Under  ordinary  conditions,  the 
flow  of  the  lymph  towards  the  heart  is  chiefly  effected  by  pressure 
due  to  the  movements  of  the  muscles  and  organs  of  breathing.  The 
good  effects  of  this  pressure  can  be  very  beneficially  supplemented, 
in  health  and  disease,  by  properly  applied  hand-rubbing  (massage), 
which  important  fact  has  been  recognised  by  the  Chinese,  4,000 
or  5,000  years  ago;  by  the  natives  of  India,  Fiji  and  Persia, 
for  many  centuries;  and  by  the  ancient  Greeks  and  Romans. 
Ambroise  Par6  (1517-1590),  who  was  the  founder  of  scientific 
surgery  in  France,  appears  to  have  been  the  first  among  Western 
surgeons  to  have  recognised  the  benefits  to  be  obtained  from  this 
practice.  Since  then,  Ling  of  Sweden  (1776-1839)  and  other  leaders 
of  progress  have  put  massage  on  a  scientific  basis.  In  England, 
Sir  William  H.  Bennett  ("  Lectures  on  the  Use  of  Massage  "),  Dr. 
Kendal  Franks  ("The  Dublin  Journal  of  Medical  Sciences,"  Nov. 
1891),  Dr.  Symons  Eccles  ("The  Practice  of  Massage")  and  many 
other  distinguished  practitioners  have  wisely  advocated  its  em- 
ployment  in  sprains,  bruises,  fractures,  dislocations,  diseases  of 
joints  and  nerves,  and  other  affections  in  himian  beings;  but 
veterinary  surgeons  have  been  comparatively  silent  on  this  im- 
portant subject.  It  is  true  that  they  advocate  hand-rubbing  oif 
the  legs,  which  practice,  unfortunately  for  horses,  is  generally 
performed  in  a  wrong  manner,  namely  in  a  direction  opposite  to 
that  of  the  course  of  the  lymph  (from  above  downwards). 

Dr.  Kendal  Franks  states  that  "  experience  has  shown  me  that 
in  sprains,  if  taken  in  hand  at  once,  a  cure  may  be  effected  in  from 
ten  days  to  a  fortnight ;  slight  sprains  in  a  few  days ;  but  even  in 
severe  sprains,  although  some  weakness  may  continue  for  some 
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weeks,  the  power  to  walk  f reelj  and  pamlesslj  is  restored  in  a  short 
time,  rarely  exceeding  a  fortnight.  If  the  treatment  be  delayed 
until  adhesions  have  formed,  massage  will  be  required  for  a  longer 
time ;  and  if  the  adhesionfi  have  had  time  to  become  firm,  it  may 
be  necessary  to  rupture  them  under  an  ansBsthetio  before  massage 
can  be  expected  to  be  of  much  avail.'' 

We  learn  from  Sir  William  Bennett  that  passive  exercise  (p.  24) 
''  should  always  be  preceded  by  smooth  massage,  which  sooths  the 
irritable  muscles  so  completely  that  movements  of  the  most  com- 
plete kind  are  readily  employed  without  exciting  muscular  con- 
traction of  a  harmful  sort/' 

In  horse  practice,  the  most  useful  forms  of  massage  are  rubbing 
(effUurage)  ajid  kneading  (petrissage).  In  both,  the  pressure 
should  be  exerted  more  or  less  in  the  direction  in  which  the  lymph 
flows  (towards  the  heart),  and  should  be  firm,  after  the  first  few 
movements ;  in  fact  it  should  be  applied,  so  as  to  resemble  muscular 
pressure  as  nearly  as  possible.  When  the  rubbing  or  kneading  ia 
liable  to  irritate  the  skin,  a  little  lanoline  or  vaseline  can  be 
applied  to  the  hands,  so  as  to  diminish  friction. 

'^  Rubbing  consists  in  gentle  stroking  and  rolling  of  the  skin, 
gradually  increasing  in  strength  to  moderately  firm  rubbing,  in  a 
linear  or  curvilinear  fashion,  the  firmer  friction  being  always 
employed  in  the  direction  of  the  blood  and  lymph  currents  towards 
the  heart.  Over  large  muscular  masses,  the  whole  palmar  surface 
of  one  or  both  hands  should  be  kept  in  close  application  to  the 
patient's  skin,  while  in  the  smaller  areas  of  the  feet  and  hands, 
and  over  bones  unprotected  by  muscles,  the  palmar  surface  of  the 
thumbs  and  finger  tips  will  be  most  conveniently  employed.  .  .  . 
A  good  rubber  will  not  relinquish  the  apposition  of  the  palm  to 
the  patient's  skin,  unUl  the  whole  series  of  centripetal  [towards  the 
heart]  and  centrifugal  [away  from  the  heart]  strokes  constituting 
the  effUurage  of  the  part  is  completed.  The  extent  of  the  stroke 
in  length  will  depend  upon  the  dexterity  and  reach  of  the  operator 
as  well  as  on  the  part  of  the  body,  to  which  it-  is  applied ;  but, 
speaking  generally,  the  greater  the  extent^  the  more  grateful  to 
the  patient  will  the  manipulation  prove  to  be"  (Ecdes).  The 
downward  stroke  should  be  light  in  all  cases.  The  correct  speed 
of  these  double  strokes  may  be  put  down  at  about  100  in  the 
minute.  We  learn  from  Dr.  Eccles  that  in  kneading,  the  base  of  the 
palm  of  the  hand  should  be  kept  close  to  the  skin  of  the  massaged 
part,  and  that  the  squeezing  should  be  done  between  the  adducted 
(brought  together)  fingers  and  the  base  of  the  palm  of  the  hand ; 
and  not  between  the  fingers  and  thumb,  as  in  pinching. 

In  hand-rubbing  the  tendons  and  ligaments  of  a  horse's  fore 
leg,  between  the  knee  and  fetlock,  we  should  hold  up  the  leg  with 


MASSAGE.  667 

one  hand,  and  should  begin  hj  gentle  rubbing  from  below  upwards, 
by  means  of  the  balls  of  the  finger  tips,  thumb  and  palm  of  the 
x>ther  hand;  the  pressure  being  gradually  increased  until  it  is 
fairly  firm.  The  stroke  should  be  made  through  the  whole  extent 
of  the  cannon  bone,  and  its  strength  should  be  decreased  as  it 
approaches  the  knee.  Kneading  can  be  subsequently  employed, 
as  the  case  may  indicate.  The  fact  of  the  flexor  tendons  and  liga- 
ments being  relaxed  by  the  knee  and  fetlock  being  bent,  will 
greatly  aid  the  good  effect  of  the  massage. 

In  veterinary  practice,  massage  is  particularly  useful  in  sprains, 
bruises  (including  inflammatory  swellings  from  unevenly  distri- 
buted pressure,  as  in  saddle  and  harness  galls),  synovial  enlarge- 
ments (p.  322),  serous  cysts  (p.  333),  swollen  joints,  sore  shins 
(p.  246),  and  in  the  first  stages  of  splints. 

If  the  skin  of  a  part  which  requires  to  be  massaged  is  broken, 
the  rubbing  or  kneading  should  be  applied  only  to  the  neighbouring 
parts  that  have  their  skin  intact. 

Massage  is  valuable  not  only  in  cases  of  injury  and  disease,  but 
also  for  promoting  the  general  health,  and  for  preventing  it  being 
lowered  under  ordinary  conditions  of  life.  For  instance,  it  is 
particularly  useful  in  the  relief  of  muscular  fatigue,  the  feeling  of 
which  arises  from  the  presence,  in  the  over-worked  muscles,  of 
certain  waste  products  of  muscular  contraction,  which  more  or  less 
paralyse  the  musoles  for  the  time  being.  We  may  therefore  con- 
clude that  their  removal  is  the  cause  of  the  rapid  restoration  of 
muscular  vigour  which  follows  well-applied  massage  in  these  cases. 
Referring  to  the  experiments  of  Zabludowski  in  demonstrating  the 
restorative  effects  of  massage  on  fatigued  muscles.  Dr.  Eccles  tells 
us  that  "  in  a  series  of  experiments  on  able-bodied  men,  in  whom 
the  muscles  of  the  fore  arm  were  rendered  powerless  both  by  the 
exhaustion  following  rhythmical  contractions  stimulated  by  the 
induction  current,  and  by  the  fatigue  of  squeezing  a  dynamometer 
until  the  pressure  became  so  feeble  that  the  indicator  could  not  be 
made  to  travel  beyond  five  pounds.  In  every  case  the  limb  was 
subjected  to  ten  minutes'  massage,  with  the  result  that  whereas  ten 
minutes'  rest  alone  produced  little  or  no  effect  on  the  pressure, 
after  massage  the  indicator  pointed  to  a  rise  of  from  forty  to  fifty 
pounds.  The  measurement  of  the  limbs  before  and  after  massage 
was  taken,  with  the  result  that  at  the  period  of  greatest  exhaustion, 
the  circumference  of  the  fore  arm  had  increased  in  some  cases 
three-eighths  of  an  inch;  at  the  conclusion  of  ten  minutes'  rest 
without  massage  no  diminution  had  occurred,  but  after  massage, 
three-fourths  of  an  inch  decrease  has  been  noted."  These  experi- 
ments scientifically  prove  that  the  good  effects  of  massage  on 
fatigued    horses,    should    be   largely    utilised.     In   England,    the 
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ordinary  strapper  or  even  stud  groom  regards  grooming  as  merely 
a  form  of  "  eye-wash '' ;  but  a  capable  Indian  syce  knows  how  to 
hath  tnulna  (massage)  a  fatigued  horse,  so  as  to  make  him  fresh 
again  in  about  twenty  minutes. 

The  evident  pleasure  which  stroking  gives  horses,  cats,  dogs 
and  other  animals,  and  the  delight  which  tired  horses  take  in 
rolling,  are  convincing  proofs  of  the  health-giving  effect  of  massage. 
In  India,  I  have  always  remarked  that  while  a  horse  was  being 
hand-rubbed  by  a  good  syce,  the  animal  did  his  best  to  help  his 
tnasseur,  by  bringing  his  weight  against  the  man's  hands.  Patting 
on  the  neok,  which  is  gratefully  appreciated  by  all  horses,  is  a  form 
of  massage  that  is  known  to  medical  men  as  tapotement. 

My  readers  will  find  much  useful  information  about  massage 
in  the  writings  of  Dr.  Eccles,  Sir  William  H.  Bennett,  and  other 
authorities. 


Killing  a  Horse. 

Theoretically,  the  most  effective  way  to  shoot  a  horse,  is  to  aim 
so  that  the  bullet  will  go  through  the  brain  and  enter  the  spinal 
cord.  This  condition,  which  is  difficult  to  obtain,  is  apparently 
well  fulfilled  in  Fig.  169,  which  is  a  reproduction  of  a  photogi:aph 
I  took  in  South  Africa  in  1901.  The  entrance  of  the  bullet  through 
the  centre  of  the  brain  is  almost  always  certain,  death,  even  when 
the  spinal  cord  is  not  touched.  A  good  and  easy  plan  for  killing 
a  horse  with  either  pistol  or  gun,  is  to  shoot  him  in  the  middle 
line  of  the  forehead,  about  four  or  five  inohes  above  the  level  of 
the  eyes;  for  instance,  in  the  centre  of  the  "star"  in  Fig.  170. 
The  weapon  should  be  held  close  to  the  forehead.  If  this  be  done, 
the  animal  will  drop  down,  without  a  struggle,  on  the  spot  upon 
which  he  had  been  standing.  Or,  having  opened  the  jugular  vein, 
we  may,  by  means  of  a  tube,  blow  air  into  the  vein  in  the  direction 
of  the  heart,  when  death  will  ensue  from  suffocation  (p.  640) 

A  very  easy  and  effective  method  of  shooting  a  horse  is  by  means 
of  Greener's  "Humane  Cattle  Killer"  (Fig.  171),  which  is  an  in- 
valuable help  in  slaughter  houses  or  when  large  numbers  of  useless 
and  disabled  horses  have  to  be  destroyed,  as  often  happens,  during 
war  time.  The  fact  of  its  being  noiseless  greatly  enhances  its 
value  in  enclosed  areas. 

Neurotomy  (Neurectomy), 

In  surgery,  the  operation  of  removing  a  portion  of  a  nerve  or 
nerves,  which  is  almost  always  done  with  the  object  of  depriving 
the  part    of   sensation,  is  termed  neurectofny ;    but   in  popular 
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language  it  is  called  neurotomy,  which  signifies  the  mere  cuttisg  of 
a  nerve  or  nerves.  It  has  special  reference  to  sensory  nerves, 
which,  like  those  of  feeling,  convey  impressions  inwards  to  the 
brain  and  spinal  cord;  the  reply  being  transmitted  outwards  by 
motor  nerves.  If,  for  instance,  our  hand  receives  a  wound,  its 
sensory  nerves  convey  the  impression  of  pain  to  their  nervous 
centre,  which  thereupon  excites  the  motor  nerves  of  the  hand  and 
arm  to  draw  the  limb  back.     If,  in  such  a  case,  neurectomy  of  the 


Fig.  169. — Shooting  a  horse. 

motor  nerves  of  the  part  hard  been  performed,  pain  would  be  felt, 
but  no  response  would  be  obtained  from  the  muscles,  which,  as' 
a  result  of  the  neurectomy,  would  be  in  a  paralysed  condition. 
If,  on  the  contrary,  neurectomy  only  of  the  sensory  nerves  had 
been  made,  there  would  be  no  pain,  and  consequently  no  muscular 
contraction;  although  the  nervous  centre  could  cause  movement 
by  acting  on  the  motor  nerves  of  the  part.  Hence,  when  a 
horse  is  lame  from  an  incurable  disease  which,  like  navicular 
disease,  renders  movement  painful,  it  is  well  to  remove  sensibility 
by  neurectomy.    The  operation  will  then  have  to  be  performed 
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on  tJhe  sensory  nerve  or  nerves,  above  the  seat  of  pain,  bo  that 
no  painful  impression  can  be  received  hj  the  nerve  centre.  If  the 
nerves  be  simply  divided  (neurotomy),  the  cut  ends  will  unite  after 
a  short  time,  sensation  will  be  restored,  and  the  operation  will  be 
resultless. 

High  plantar  neurectomy  and  median  neurectomy  are  the  two 
varieties  of  this  operation  which  are  most  commonly  practised  on  a 
fore  leg.  The  former  deprives  the  foot  and  pastern  of  sensation ; 
and  the  latter  produces  a  similar  effect  on  almost  the  entire  limb, 
from  a  little  below  the  vlbow.  Hence,  it  is  specially  usefiil  when 
the  seat  of  pain  is  in  the  knee  or  fetlook.  It  consists  in  ihe 
removal  of  about  an  inch  of  the  median  nerve  on  the  inside  of  the 
leg,  just  below  the  elbow,  and  at  the  rear  edge  of  the  rodius  (the 
chief  bone  of  the  fore  arm).  It  is  frequently  performed  on  city 
cart  and  cab  horses.  As  I  have  never  done  this  operation,  I  am 
tmable  to  describe  it,  which  is  a  fact  I  regret^  because  I  believe  it 
is  the  better  operation  of  the  two.  The  following  remarks  on 
neurectomy  will  therefore  be  con&ned  to  the  high  plantar  operation, 
which  I  have  frequently  performed. 

The  two  nerves  whicii  endow  the  horse's  foot  with  the  power  of 
feeling,  pass  down  each  side  of  the  leg,  just  in  front  of  the  per- 
forans  tendon  (Fig.  6,  p.  31),  immediately  above  the  fetlock  joint. 
These  nerves  are  about  the  thickness  of  an  ordinary  piece  of  twine, 
and  are  white,  tough,  and  fibrous  in  appearance.  Each  of  them  is 
accompcoiied  by  a  vein  and  artery,  the  former  being  in  front;  and 
the  latter,  as  a  rule,  in  the  middle.  The  word  "van"  furnishes 
us  with  a  useful  aide-memoire  by  which  to  remember  how  these 
Rtructures  lie.  Their  relative  position,  however,  is  not  invariably 
constant. 


NEUROTOMY  AS  AFFECTING  A  HORSE'S  USEFULNESS.— 
"  That  the  tactile  sense  in  the  horse's  foot  is  useful,  it  would  be 
idle  to  deny;  but  that  it  is  absolutely  essential  even  to  safe  pro- 
gression, no  one  who  has  paid  attention  to  the  results  of  plantar 
neurotomy  will  maintain.  .  On  several  occasions,  for  years  I  have 
hunted,  hacked,  and  driven  horses  which  have  been  deprived  of 
sensation  in  their  fore  feet,  and  never  had  an  accident  with  them. 
Their  action  has  not  been  impaired  by  the  operation;  on  the 
contrary,  it  was  vastly  improved,  compared  with  what  it  had  been 
previous  to  it.  And  my  experience  has  not  been  singular  in  this 
respect,  as  many  competent  horsemen  can  give  like  evidence  after 
long  and  severe  trials  of  neurotomised  horses.  The  opponents  of 
neurotomy  were  probably  not  aware  that  there  is  in  progression 
a  muscular  as  well  as  a  tactile  sense  "  (Fleming). 
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INDICATIONS  AND  TJNFAVOUiRABIJE  RESULTS.— "  The 
effects  of  neurotomy  are  certain  and  durable  when  it  is  employed 
at  the  commencement  of  navicular  disease,  and  when  the  ailment 
is  confined  to  one  foot.  It  can  be  easily  inaagined  that  it  is  im- 
possible for  the  operation  to  be  successful,  when  the  navicular 
bone  and  tendon  are  destroyed  by  ulceration"  (Peuch  and  Tons- 
saint). 

The  same  authors  strongly  recommend  the  operation  in  cases  of 
chronic  lameness  from  sidebones ;  ringbones,  except  wh^n  they  are 
accompanied  by  bony  union  of  the  joint;   chronic  laminitis;    in- 


Fig.  170. — Horse  in  a  convenient  position  to  be  shot 


juries  to  the  hoof  which  may  have  caused  a  bony  formation  on  the 
pedal  bone,  or  may  have  had  the  effect  of  increasing,  to  an 
abnormal  extent,  the  local  growth  of  the  inner  horn  of  the  hoof, 
constant  pain  from  pressure  being  the  result  in  either  case;  or 
from  surgical  operations  on  the  foot.  English  veterinarians  con- 
sider that  horses  whose  feet  have  suffered  more  or  less  from 
laminitis  should  not  be  "  un-nerved."  Such  feet  are  generally  flat, 
and  have  weak  soles  and  heels. 
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It  is  probable  that  inflammatory  action  is  less  liable  to  be 
excited  in  a  neurotomised  foot  than  in  a  sound  one. 

It  is  evident  that  good  results  from  high  plantar  neurectomy, 
can  be  confidently  expected  only  when  it  is  performed  during  an 
early  stage  of  a  foot  disease  to  which  it  is  applicable. 

As  an  **un-nerved"  horse  when  being  shod,  runs  the  risk  of 
being  pricked  without  the  owner  or  attendant  becoming  aware  of 
it,  until  most  serious  results  subsequently  manifest  themselves; 
the  operation  is  more  useful  in  countries  where  horses  can  be 
worked  ba'refoot  than  in  those  whose  working  animals  require  to 
be  shod.  Softening  of  the  back  tendons  and  sloughing  off  of  the 
hoof  are  two  formidable  accidents  that  may  happen  as  results 
of  neurotomy,  and  are  more  liable  to  follow  the  high  operation  than 
the  low  one,  which,  is  performed  below  the  fetlock.  It  is  commonly 
supposed  that  these  complications  are  due  to  the  deprivation  of 
nervous  influence  which  the  foot  has  undergone.  H.  Bouley  arguee 
against  this  view,  and  advances  the  fact  that  after  this  operation, 
the  wound  heals  in  a  perfectly  healthy  manner,  and  that  the 
secretion  of  horn  does  not  appear  to  be  injuriously  affected  in  any 
way.  Chauveau  divided  all  the  nerves  of  the  limbs  without  causing 
any  interference  with  their  nutrition.  H.  Bouley  considers  that 
these  accidents  are  due  to  increased  concussion  of  the  hoof  with  the 
ground,  owing  to  the  foot  having  lost  its  feeling,  and  adds  that  "  in 
general  the  effects  of  neurotomy  are  much  more  efficacious  and 
durable  in  the  case  of  horses  used  for  slow  work  than  in  those 
which  are  employed  at  fast  paces." 

It  appears  from  the  foregoing  considerations  that  the  reason 
why  neiu'otomy  of  both  feet  is  so  much  more  liable  to  be  followed 
by  unfavourable  complications  than  that  of  a  single  foot,  is  that, 
in  the  former  case,  the  horse  is  without  any  indication  to  guide 
him  in  regulating  the  amount  of  concussion  which  his  feet  can 
safely  bear,  and  is  consequently  liable  to  knock  them  about  un- 
necessarily ;  but  in  the  latter  we  find,  from  the  fact  of  his  going 
"level,"  that  he  does  not  (accidents  excepted)  put  more  weight 
on  the  "im-nerved"  foot  than  he  does  on  the  one  whose  sense 
of  feeling  is  intact.  Besides,  he  is  specially  liable  to  suffer  from 
the  ill  consequences  of  injuries  which  in  his  case  are  often 
greatly  aggravated  by  unintentional  neglect,  owing  to  the 
absence  of  lameness. 

THE  OPERATION.— In  order  to  effect  a  rapid  healing  of  the 
wound,  and  to  diminish  as  much  as  possible,  the  subsequent  scar, 
the  operator  should  strictly  adopt,  as  regards  his  hands,  instru- 
ments, and  the  skin  of  the  part,  the  antiseptio  precautions  de^ 
scribed  on  p.   70.     It  is  well  to  use  an  Esmaroh  bandage  and 
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tourniquet  (p.  682),  to  keep  the  part  in  a  bloodless  condition,  and 
thus  to  facilitate  the  finding  of  the  nerve,  which  will  be  a  great 
assistance  to  inexperienced  operators,  who  are  apt  to  become  con- 


Fig.  171.  — Greener's  Humane  Cattle-killer. 

fused  by  a  continued  flow  of  blood.  To  anyone  who  is  conversant 
with  the  anatomy  of  the  part  and  who  has  a  fair  amount  of  self- 
possession,  these  aids  are  in  no  way  essential  to  success;  for  the 
discovery  of  the  nerve  to  such  a  one  is  a  very  easy  matter.     The 


Fig.  172. — Probe-pointed  curved  scissors. 

hair  should  be  removed  (with,  for  instance,  a  probe-pointed  curved 
scissors,  see  Fig.  172)  from  the  site  of  the  intended  incision. 

After  casting  the  horse  with  the  hobbles  on  the  right  side,  if 
the  operation  has  to  be  performed  on  a  right  foot,  and  vice  versd, 
we  remove  the  foot  from  ita  hobble  and  draw  it  forward  by 
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means  of  a  noose  of  stout  webbing  or  cord  passed  over  its  pastern 
tu  steady  it.  The  nerve  on  the  inside  of  the  leg  is  the  one  which 
should  be  first  divided;  because  the  wound  will  then  escape 
contact  with  the  ground  or  bedding.  An  incision  of  about  half 
an  inch  long,  above  and  just  clear  of  the  fetlock  joint,  and  im- 
mediately over  the  front  edge  of  ihe  back  tendons,  is  all  that 
is  required.  The  readiest  method  of  making  the  incision  is  to 
pinch  up  between  the  fingers  a  fold  of  skin  just  above  the  fetlock, 
so  that  the  fold  may  lie  across  the  course  of  the  nerve.  An  in- 
cision about  half  an  inch  in  length  should  now  be  made  with  a  pair 
of  rowelling  scissors  (Fig.  139,  p.  338)  across  this  fold  of  skin,  in 
the  direction  of  the  length  of  the  leg,  and  over  the  course  of  the 
nerve,  which  will  thus  become  exposed  to  view,  or  which  may  be 
found  with  veiy  little  trouble.  As  the  horse  which  is  not  under 
the  influence  of  chloroform  or  cocaine,  will  make  a  violent  back- 
ward movement  with  his  leg  on  the  snip  being  given  with  the 
scissors;  the  operator  should  work  from  the  front  The  peculiar 
shape  of  the  rowelling  scissors,  with  its  powerful  leverage  and 
curved-in  points,  will  greatly  facilitate  the  making  of  the  in- 
cision. If  the  animal  be  under  the  influence  of  chloroform,  the 
knife,  which  is  certainly  the  neater  weapon  of  the  two,  should 
be  employed.  I  have  seen  such  disastrous  results  from  the  use 
of  the  knife,  even  in  professional  hands,  that  I  would  deprecate 
its  employment  at  this  stage  of  the  operation,  or  when  freeing 
the  nerve  from  its  surrounding  connective  tissue,  unless  the 
patient  has  been  rendered  insensible  by  some  anaesthetic^  such 
as  chloroform  or  cocaine. 

The  incision  through  the  skin  having  been  made,  we 
expose  the  nerve,  which  may  not  at  first  be  visible,  by  tearing 
away  the  loose  overlying  tissue  by  means  of  some  blunt  instru- 
ment, like  the  point  of  a  pin  director  or  of  a  dissecting  forceps. 
This  tissue  readily  gives  way,  and  no  risk  is  run,  in  the  event  of 
the  animal  struggling,  of  wounding  the  artery  or  vein,  either  of 
which  eventualities  would  by  a  copious  rush  of  blood  greatly 
interfere  with  the  operation,  unless  a  tourniquet  is  employed.  The 
nerve  should  not  only  be  exposed  as  much  as  the  length  of  the 
incision  through  the  skin  will  allow  it  to  be  done ;  but  should  also 
be  freed  from  any  attachment  on  its  under  side,  by  passing  the 
instrument,  whichever  one  be  used,  under  the  nerve. 

The  vein  being  dark  in  colour,  may  be  easily  distinguished; 
but  the  difference  between  the  artery  and  nerve  is  not  so  readily 
seen.  The  former,  however,  is  larger  than  the  latter,  and  is  more 
"yielding"  when  pressed  by  the  forceps.  Its  "throbbing,"  also, 
will  indicate  the  circulation  of  blood  through  it.  With  a  tour- 
niquet, there  will  of  course  be  little  or  no  throbbing,    and    the 
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arfery  will  be  in  a  oollapsed  state.  The  nerve,  when 
cleared  of  its  surrounding  conneotive  tissue,  looks  white,  shows 
longitudinal  fibres,  feels  hard,  and  is  extremely  sensitive  when  the 
animal  is  not  under  the  influence  of  chloroform.  The  operator 
having  dissected  the  nerve  clear  of  any  loose  tissue,  may  pass 
a  curved  suture  needle,  armed  with  thick  thread,  imder  it;  in 
doing  which,  a  pin  director  will  come  in  handy.  The  thread 
should  now  be  knotted  in  a  loop  and  the  needle  cut  off.  The 
nerve,  by  means  of  the  thread,  may  be  pulled  oub  and  divided  as 
high  as  possible,  with  a  sharp,  narrow  knife.  This  snip  will 
naturally  inflict  intense,  though  only  momentary  pain  on  the 
animal,  if  chloroform  or  cocaine  has  not  been  used.  Sensation 
being  now  destroyed,  the  horse  will  cease  the  struggles  he  had 
made,  up  to  this,  whenever  the  nerve  was  touched.  The  free  end 
is  pulled  out  of  the  wound,  and  as  much  of  the  nerve  is  cut  off  at 
the  lower  end  of  the  incision  as  the  operator  can  get  at.  Unless 
at  least  an  inch  in  length  of  the  nerve  is  removed,  sensation  may 
become  re-established  after  a  few  months  by  nervous  imion  taking 
place  between  the  cut  ends.  The  horse  should  now  be  turned  over 
and  the  operation  performed  on  the  outside.  The  object  of  drawing 
the  nerve  out  is  to  prevent  the  cut  ends  from  becoming  involved  in 
the  healing  of  the  external  wound. 

The  fact  of  the  part  having  been  previously  blistered,  greatly 
increases  the  thickness  of  the  skin  and  underlying  tissue,  and  adds 
to  the  blood-supply  in  them. 

Any  blood,  the  presence  of  which  might  impede  the  work,  may 
be  "sopped'  up  with  a  piece  of  antiseptic  ootton-wool.  The 
part  shoiild  be  treated  by  some  antiseptic  solution  (p.  67),  and 
the  wound  may  be  closed  by  a  stitch  of  oarbolised  catgut  or 
suture  wire,  although  such  means  will  rarely  be  required,  on 
account  of  the  smallness  of  the  incision.  After  the  horse  has 
been  allowed  to  regain  his  feet,  the  blood  issuing  from  the  wound 
should  be  "sopped"  up  as  before,  with  antiseptic  cotton,  and 
when  it  has  stopped  flowing,  a  dry  antiseptic,  such  as  tannoform, 
should  be  put  on  and  then  a  thick  covering  of  antiseptic  (e.g,, 
salicylic  acid,  iodoform,  eucalyptus,  or  boracic  acid)  cotton-wool, 
whidi  may  be  kept  in  its  place  by  eight  or  ten  layers  of  corrosive 
sublimate  gauze  rolled  round  the  leg.  If  a  lotion  has  been  used, 
we  should  apply  over  the  whole,  gutta-percha  tissue,  so  as  to 
prevent  evaporation.  The  dressing  can  be  left  on  for  a  week, 
after  which  time  the  wound  ought  to  have  healed  up  with  but  a 
slight  scar. 

The  employment  of  chloroform  naturally  renders  the  operation 
easier,  especially  for  an  inexperienced  operator,  and  saves  the 
horse  from  mmecessaiy  pain. 
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"  When  neurotomy  of  both  fore  feet  Ib  indicated,  it  is  prudent 
to  allow  a  few  days'  interval  to  elapse  after  the  operation  in  one 
leg,  before  performing  on  the  other  "  (Peueh  and  Touisaint), 

After  "  un-nerving ''  a  foot,  special  care  should  be  taken,  for  a 
couple  of  months  at  least,  not  to  subject  it  to  violent  concuaaion, 
and  great  attention  should  be  devoted  to  its  shoeing  and  general 
management. 

In  the  event  of  fracture  of  the  navicular  bone,  after  neurotomy, 
there  is  elevation,  of  the  toe  of  the  foot,  which  does  not  occur  in 
cases  that  have  not  been  operated  upon.  Such  a  fracture  not  uu' 
frequently  happens  when  the  bone  has  su£Pered  for  a  long  time, 
from  navicular  disease. 

After  neurotomy,  there  is  generally  an  increase  of  growth  of 
horn,  on  account  of  the  division  of  the  sensory  nerves  causing 
dilatation  of  the  blood-vessels,  and,  also,  by  reason  of  the  animal 
bringing  the  foot  more  into  use. 

Periosteotomy* 

See  p.  242. 

Pulse,  Feeling  the. 

The  pulse  is  usually  taken  at  the  lower  jaw;  its  character, 
there,  being  better  marked  than  at  other  convenient  situations. 
The  artery  (submaxillary)  may  be  felt  underneath  the  lower  jaw, 
a  little  in  front  of  the  fleshy  part  of  the  cheek.  On  passing  the 
Angers  of  the  hand  over  the  spot,  two  vessels  can  be  distinguished 
lying  closely  together;  one,  the  duct  which  conveys  saliva  from 
the  parotid  gland  into  the  mouth;  the  other,  the  artery  (the 
facial)  which  mainly  supplies  the  face  with  blood.  Tlie  middle 
finger  should  be  applied  so  as  to  gently  press  the  artery  against 
the  inner  surface  of  the  bone.  The  bell  of  the  thumb  should 
not  be  placed  on  the  outside  of  the  jaw,  lest  the  operator  might 
mistake  the  pulsation  of  the  artery  of  his  thumb  for  that  of  the 
horse's  artery. 

The  following  description  of  observing  the  pulse  at  other 
places,  has  been  kindly  placed  at  my  disposal  by  Professor 
Vaughan. 

The  pulse  at  the  suh-zygomatic  artery,  which  is  the  easiest  of 
all  to  feel,  can  be  taken  by  placing  the  pad  of  the  middle  finger 
gently  on  the  horse's  cheek,  a  little  in  front  of  the  posterior  edge 
of  the  lower  jaw-bone,  and  about  an  inch  below  its  joint.  The 
proper  spot  is  about  4  inches  below  the  ear. 

Very  frequently  the  indication  of  the  artery  of  the  fore-arm 
(the  posterior  radial)  is  the  one  adopted.     This  vessel  is  on  the 
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iimer  side  of  the  fore-arm,  and  may  be  felt  by  inBerting  the 
hand,  from  the  front,  between  the  breaat  and  f ore-ann,  and  feeling 
for  the  slightly  prominent  head  of  the  bone  (radius)  just  below 
the  elbow  joint.  The  place  is  deaoribed  anatomioally  as  being 
situated  just  behind  the  insertion  of  the  flexor  l»tidiii  muscle. 
Care  should  be  taken,  as  the  artery  is  but  loosely  attached,  not 
to  push  it  out  of  position  when  searching  for  it  with  the 
fingers. 

Below  the  hock  we  may  take  the  pulse  of  the  artery  (the  great 
metatarsal)  which  nms  down  the  groove  between  the  cannon  bone 
and  the  outer  splint  bone,  by  gently  pressing  a  finger  on  t^e 
upper  third  of  this  groove. 

The  middle  oocoygeal  artery,  which  occupies  the  groove  run- 
ning along  the  lower  surface  of  the  tail,  will  also  afford  an  indica- 
tion of  the  pulse.     It  should  be  felt  close  to  the  body. 

The  usual  rate  per  minute  of  the  pulse  of  heavy  cart-horses  is 
about  35,  of  well-bred  horses  about  40,  and  of  smsdl  ponies  about 
45.     The  younger  the  animal,  the  quicker  the  pulse. 

PunotuTQ  of  the  Intestine  for  Flatulent  Collo. 

This  operatioQ  is  performed  by  means  of  a  trocar  and  cannula. 
The  latter  is  a  metal  tube  which  forms  a  sheath  for  the  former, 
and  is  usually  about  ^th  of  an  inch  in  diameter  and  6  inches 
long.  Professor  Maoqueen  wisely  advises  that  a  cannula  should  be 
9  inches  long,  and  ^th  inch  in  diameter.  The  trocar  is  a  steel, 
triangular-pointed  rod  which  fits  into  the  cannula,  and  is  provided 
with  a  handle  to  facilitate  its  insertion  into  and  withdrawal  from 
the  bowel. 

The  operation  is  performed  in  order  to  give  vent  to  gas  which 
has  collected  in  the  intestines  during  an  attack  of  flatulent  colic. 
Very  little  risk  attends  it  when  done  under  antiseptic  conditions 
(p.  70),  which  consist  in  clipping  or  shaving  the  hair  at  the  seat 
of  operation,  and  disinfecting  the  part  and  the  instrument.  The 
veterinary  surgeon  should  place  his  hand  up  the  rectimi  to  flnd 
out  where  the  gas  has  chiefly  accumulated,  and  where  he  ought, 
consequently,  to  drive  the  instrument. 

The  puncture  should  be  made  if  the  symptoms  do  not  become 
relieved  by  the  medicine  given;  but  it  should  on  no  account  be 
delayed  until  the  horse  becomes  exhausted,  lest  fatal  complications, 
such  as  rupture  of  the  stomach  or  intestines,  may  ensue. 

The  puncture  is  made  on  the  right  flank,  and  generally  at  a  spot 
equi-distant  from  the  point  of  the  hip  (anterior  iliac  spine),  the 
end  of  the  last  rib,  and  the  side  processes  of  the  vertebrsB  of  the 
loins  (Fig.  116).     Mr.  J.  G.  Rutherford  ("  Vet.  Record,"  8th  March, 
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1902),  states  that ''although,  it  has  been  mj  fortune  to  tap  hundreds 
of  horses,  I  have  never  been,  troubled  with  subsequent  suppuration, 
and  I  attribute  this  largely  to  the  practice  of  inyariablj  puncturing 
in  a  downward  direction,  and  from  a  point  as  high,  up  as  possible." 
If  the  first  puncture — owing  to  blocking  up  of  the  cannida,  to  its 
being  too  short,  or  to  the  intestines  being  filled  with  solid  matter — 
does  not  succeed ;  we  may  repeat  the  operation  a  little  above  or 
below  the  first  puncture,  on  the  left  side,  or  where  we  perceiye  the 
accumxdation  of  gas  to  be  greatest.  Many  authorities  agree  that 
the  puncture  can  be  made  without  danger  on  the  left  side. 

In  order  to  injure  the  intestines  as  little  as  possible,  and  to 
prevent  the  chance  of  particles  of  food  getting  into  the  abdominal 
cavity,  and  thus  setting  up  peritonitis,  we  should  use  an  instrument 
of  small  diameter.  In  fact,  the  smaller  the  diameter  of  the  can- 
nula, other  things  being  equal ;  the  less  risk  is  there  in  the  opera- 
tion. 

For  securing  the  animal,  it  is  generally  sufficient  to  tie  up  one 
fore  leg,  and  to  apply  a  twitch.  We  ought,  if  possible,  to  take 
the  opportunity  of  making  the  puncture  when  the  animal  is  lying 
down,  and  should  carefully  guard  against  the  chance  of  injury  to 
the  horse,  while  the  puncture  is  being  made,  from  his  throwing 
himself  about  when  suddenly  seized  with  colicky  pains.  The 
animal  can  be  kept  lying  down  by  means  of  hobbles. 

The  operation  itself  is  a  very  simple  affair.  The  operator,  having 
placed  himself  on  the  right  side  of  the  horse,  should  make  an  in- 
cision through  the  skin  with  the  knife,  at  the  point  chosen,  of  a 
little  less  than  half  an  inch  in  length,  in  order  to  allow  the  trocar 
to  penetrate  easily,  and  to  prevent  air  getting  into  the  loose  tissue 
underneath  the  skin.  Then,  while  holding  the  instrument  with 
his  left  hand,  he  should  place  its  point  into  the  incision,  at  right 
angles  to  the  surface  of  the  skin,  and  should  strike  the  handle  a 
sharp  blow  with  the  palm  of  the  right  hand,  so  as  to  make  the 
point  of  the  trocar  penetrate  the  intestine.  The  gas  escapes  with 
violence  on  the  trocar  being  withdrawn  out  of  the  cannula.  In  pro- 
portion as  the  gas  escapes,  so  does  the  inflation  of  the  intestines 
diminish.  We  should  take  care  to  press  the  cannula  as  far  as  it 
will  go,  so  that  its  lower  end  may  be  in  the  intestine,  and  may 
not  remain  between  it  and  the  flank.  If  the  escape  of  gas  stops 
suddenly,  on  account  of  the  cannula  becoming  obstructed,  the  in- 
strument should  be  mopped  out  by  means  of  a  small  metallic  stem 
prepared  for  that  purpose,  but  not  with  the  trocar,  which  might 
wound  the  intestine.  If  these  means  do  not  succeed,  a  second 
puncture,  some  distance  from  the  first  one,  may  be  made. 

The  cannula  should  be  kept  in  until  the  gas  ceases  to  escape  and 
the  inflation  has  nearly  disappeared.     It  is  always  prudent  not  to 
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leave  the  instrument  longer  in  than  a  quarter  of  an  hour,  bo  as  to 
avoid,  in  some  measure  at  least,  the  chance  of  peritonitis.  Some 
practitioners  take  it  out  after  five  or  six  minutes,  if  the  escape 
of  gas  has  ceased  hj  that  time.  Another  objection  against  allowing 
the  cannula  to  remain  long  in,  is  that  it  might  wound  the  intestine 
during  the  struggles  of  the  animal,  or  on  the  collapsing  of  the 
bowel. 

To  remove  the  cannula,  we  should  seize  it  with  the  right  hand, 
and  should  raise  it  rapidly,  but  without  roughness. 

There  is  no  need  to  do  anything  to  the  external  wound;  as  the 
puncture  becomes  closed  up  by  reason  of  the  hole  which  was  made 
through  the  skin,  shifting  its  position  away  from  that  made  through 
the  abdominal  muscles,  on  the  swelling  going  down. 

The  practice  of  injecting  medicines  through  the  cannula  is 
dangerous ;  for  the  fluid  might  go  the  wrong  way  and  escape  into 
the  abdominal  cavity,  with  the  very  probable  result  of  peritonitis 


Fig.  i73.-*-Curved  seton  needle. 

and  death.  It  is  much  better,  as  a  rule,  to  give  a  drench  in  the 
ordinary  manner. 

Setons 

are  pieces  of  tape  or  other  suitable  material  which  are  passed  into 
various  tissues  in  order  to  set  up  irritation  in  the  part,  and  con- 
sequently to  draw  an  increased  supply  of  blood  for  the  repair  of 
some  neighbouring  diseased  or  injured  structure.  The  best  kind 
is  broad  white  linen  tape,  or  as  broad  a  strip  of  calico  as  the 
needle  will  take.  A.  seton  needle  is  a  large,  fiat,  steel  needle  made 
for  inserting  the  tape,  and  may  be  straight  or  curved  (Fig.  173). 
Those  used  about  a  joint,  such  as  the  hock,  should  have  the  point 
blunt,  in  order  to  prevent  injury  to  the  capsular  ligament;  but 
should  have  the  sides  sharp.  Howelling  scissors  should  be  used 
to  cut  through  the  skin  at  the  points  for  insertion  and  exit  of  the 
seton  needle.  A  handle,  to  which  the  needle  may  be  fixed,  is  em- 
ployed to  force  the  point  through  deep-lying,  or  hard  tissues.  When 
the  tape  is  passed  through  the -part,  its  ends  may  be  tied  together, 
or  knotted  separately,  an  inch  or  two  being  left  over,  and  the  extra 
lengths  are  cut  off.  The  tape,  as  long  as  it  remains  in  the  part, 
should  be  pulled  backwards  and  forwards  a  little,  once  or  twice 
every  day,  so  as  to  keep  up  a  continued  state  of  irritation.     The 
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tape,  before  being  inserted,  is  sometimes  smeared  over  with  blister- 
ing ointment  to  increase  the  irritation.  The  object  of  the  seton  will 
usually  be  accomplished,  when  free  suppuration  has  been  set  up, 
which  will  be  in  five  or  six  days.  A  seton  should  not  be  allowed 
to  remain  longer  than  ten  or  twelve  days  in  any  part  in  which 
a  subsequent  blemish  would  be  a  matter  of  consequence. 

Slinging 

is  the  employment  of  means  for  resting  a  horse  when  it  is  india- 
pensable  that  he  should  be  kept  standing,  or  when  he  is  unable  to 
lie  down.  In  the  absence  of  properly-made  slings,  a  good  substi- 
tute may  be  obtained  by  taking  a  sheet  of  thick  canvas,  such  as 
a  strong  sack,  which  will  suit  admirably  as  regards  size,  and  is 
generally  available.  Each  end  is  turned  over  and  sewn  firmly  on 
to  a  piece  of  wood  a  little  thicker  than  a  stable-fork  handle.  This 
impromptu  sling  having  been  passed  under  the  horse's  belly,  ropes 
are  attached  to  the  four  free  ends  of  the  pieces  of  wood,  and  are 
made  fast  to  the  rafters  of  the  stall,  or  other  convenient  supports. 
Slings  should  be  provided  with  a  breastplate  and  breediing  to 
prevent  the  horse  slipping  forward  or  backward,  and  a  chain  blook 
is  used  to  lower  or  raise  the  slings  at  pleasure. 

Slings,  when  used,  should  lightly  touch  the  abdomen  of  the  horse 
when  he  stands  up,  so  that  he  may  rest  in  them,  or  not,  as  he 
chooses.  The  animal  should  never  be  suspended  in  them;  for  in 
that  case  they  would  interf«'e  with  his  breathing  and  digestion. 
Employed  as  I  have  advised,  he  will  readily  accept  the  offered 
support,  if  he  is  in  need  of  it. 

Slings  form  an  admirable  means  of  control  in  cases  of  irritable 
or  vicious  horses  whose  hind  legs  have  to  be  dressed  on  account 
of  injuries,  etc. 

Steaming  the  Nostrils 

is  very  useful  in  cases  of  inflammation  of  the  air-passages.  It 
may  be  done  by  soaking  hay  in  boiling  water,  «nd  then  placing  it 
in  a  nose-bag  which  is  to  be  put  on  the  horse's  head.  Two  nose- 
bags may  be  alternately  employed.  A  better  arrangement  might 
be  made  with  a  kettle,  to  the  spout  of  which  is  attached  a  piece  of 
india-rubber  tubing  to  lead  into  a  deep  nose-bag  half  filled  with 
hay.  The  addition  of  1  part  of  oil  of  turpentine  to  4  or  6  parts 
of  water,  may  prove  useful  for  steaming  the  nostrils  in  cases  of 
bronchitis,  and  sore  throat.  In  these  affections,  I  would  suggest 
the  employment  of  inhalations  from  carbonate  of  ammonia,  an 
ounce  of  which  might  be  placed  in  a  nose-bag  to  be  put  on  the 
iorse's  head.     It  will  not  require  the  aid  of  heat. 
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Sutures* 

See  page  73. 

Thermometer,  Use  of  the  Clinical. 

This  instrument  is  employed  for  taking  the  internal  temperature 
of  the  body,  which  is  most  conveniently  done  by  placing  the  in- 
strument for  about  three  minutes  in  the  animal's  rectimi.  Owing  to 
the  almost  general  adoption  of  this  method,  the  expression  "  internal 
temperature  "  is  used  as  a  rule  to  signify  "  rectal  temperature ;  " 
although  the  respective  temperatures  of  different  parts  of  the  body 
vary  to  a  slight  extent.  The  practice  of  placing  the  thermometer 
in  the  mouth,  as  is  the  custom  in  human  medicine,  is  not  suitable  to 
horses,  owing  to  the  danger  of  the  animal  breaking  the  glass 
instrument  with  his  teeth. 

The  indications  afforded  by  the  clinical  thermometer  are  valuable 
guides  as  to  the  state  of  the  animal's  health  at  the  time,  or  to 
what  it  will  shortly  be.  Thus,  in  a  horse  at  rest  under  ordinary 
conditions,  if  there  be  a  rise  of  three  or  four  degrees  without  the 
animal  evincing  any  other  sign  of  illness,  we  may  be  assured  that 
disease  in  some  form  will,  after  a  day  or  two,  manifest  itself  in 
him.  During  illness,  a  temperature  of,  say,  106^  F.  or  more 
points  to  a  condition  of  great  danger. 

The  clinical  thermometer  is  specially  useful  for  indicating  the 
state  of  the  horse  during  infective  diseases  and  diseases  of  the 
organs  of  breathing.  A  fall  in  the  temperature,  when  it  has  been 
abnormally  high,  will  generally  point  to  a  favourable  termination 
of  the  disease ;  although  in  some  cases  it  is  the  precursor  of  rapidly 
approaching  death. 

TEMPERATURIB  DURING  HEALTH.— As  a  rule,  there  is  a  daily 
variation  in  the  internal  temperature  of  a  healthy  horse,  of  about 
1^  F. ;  the  maximum  being  attained  at  about  6  o'clock  in  the 
evening.  In  the  adult  horse,  the  temperature  is  about  1°  F.  higher 
than  in  a  very  young  or  a  very  old  animal.  It  is  about  1°  F.  less  in 
the  mare  than  in  the  horse,  except  when  she  is  "  in  season,"  during 
which  time  it  is  about  2^  F.  higher  than  normal.  The  tempera^ 
ture  of  thorough-breds  is  higher  than  that  of  common  horses.  A 
rise  of  4°  or  5°  F.,  compatible  with  health,  may  be  observed  in 
horses  doing  violent  work  in  hot  weather.  The  temperature  of 
well-fed  horses  is  higher  than  that  of  poorly-fed  ones.  During 
digestion  it  rises  about  1^  F.,  and  falls  about  the  same  amoimt 
during  sleep.     Nooard  shows  that  exposure  to  the  rays  of  a  hot 
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sun  for  a  few  hours  may  cause  a  rise  of  as  much,  as  3.5^  F.,  and 
the  effects  of  cold  and  rain  may  equally  lower  it.  I  have  often 
seen  horses  in  India  and  South  Africa  have  a  temperature  of  105^ 
F.,  without  any  derangement  to  their  health,  when  they  were 
picketed  in  the  open  during  hot  weather. 

The  average  internal  temperature  of  a  healthy  horse  is  about 
100°  F.,  varying,  say,  from  99°  to  101°  F.  Cad^ac  puts  it  at 
from  99.5°  to  100.4°  F.  Professor  Hobday  finds  that  the  average 
temperature  is  100.3°  F'.  As  an  approximation,  we  may  say 
that  a  rise  or  fall  of  more  than  2°  F.  is  not  compatible  with 
health,  unless  there  have  been  specially  exciting  causes.  Re- 
ferring to  lodia,  Haslam  states  that  among  healthy  horses  at  rest, 
the  range  of  temperature  is  from  98.5°  to  100.5°  F. ;  and  among 
apparently  healthy,  though  poorly-fed  "grass-cutters'"  ponies, 
from  97.4°  to  101.4°  F. 

Tourniquet  and  Esmaroh  Bandage. 

A  tourniquet  is  an  instrument  which  is  used  to  stop  the  circula- 
tion of  blood  in  a  part^  by  pressure  on  the  local  blood-vessels. 
Usually,  it  consists  of  an  india-rubber  tube,  which  is  about  f 
inch  in  diameter,  and  is  very  rarely  applied  to  any  part^  except 
the  limbs.  Its  chief  value  is  in  the  prevention  of  bleeding  during 
surgical  operations,  such  as  those  of  neurotomy  (p.  668)  and  re- 
moval of  splints  (p.  242),  in  which  cases,  the  tourniquet  is  best 
applied  two  or  three  times  round  the  leg  above  the  knee ;  because, 
if  it  is  put  on  below  the  knee,  its  pressure  will  be  unequally  dis- 
tributed, owing  to  the  almost  total  absence  of  muscles  in  that 
part.  The  most  generally  useful  form  of  tourniquet  is  Arnold's 
Reliance  Tourniquet,  which  is  an  india-rubber  tube  about  2|  feet 
long,  and  provided  with  a  flat  hook,  through  which  the  other  end, 
after  compression  by  the  finger  and  thumb,  can  be  passed  (Fig. 
174).  If  this  flat  ring  is  of  the  proper  size,  the  end  of  the  tube 
caimot  be  pulled  through  it,  and  it  can  be  released  only  by 
taking  it  out  of  the  ring.  We  can  improvise  a  good  tourniquet, 
by  wrapping  round  the  leg  an  ordinary  rubber  tube,  which  can 
be  obtained  from  any  ironmonger,  and  securing  it  by  a  reef  knot 
(Fig.  175).  This  tube  will  have  to  be  about  4  feet  long,  because 
it  is  not  so  elastio  as  specially  made  tubes.  Tourniquets  are 
sometimes  provided  with  a  pad  to  be  placed  over  the  principal 
artery  or  arteries  of  the  part,  so  as  to  increase  the  effect  of  the 
pressure;  but  this  arrangement  is  seldom  necessary  in  horse 
practice. 

As  a  tight  tourniquet  more  or  less  stops  the  passage  of  blood 
underneath  it,  there  will  be  comparatively  little  bleeding  from  a 
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wound  made  on  the  limb  at  a  spot  below  the  toamiquet.  The 
occurrence  of  this  bleeding  can  be  almost  entirely  prevented,  by 
the  previous  application  of  an  Esmarch  bandage,  which  consists 
of  a  thin  indiarrubber  band  about  2}  inches  broad  and  8^  feet 
long.  It  is  rolled  tightiy  round  the  leg,  from  below  upwards; 
beginning  at  the  pastern  and  ending  just  above  the  knee  (Fig. 
176).  A  tourniquet  is  then  put  on  immediately  above  the  band* 
age,  which  is  taken  ofif,  by  undoing  it  from  below  upwards.  The 
application  of  this  bandage  drives  away  the  blood,  which  is  pre- 
vented from  returning,  by  the  tourniquet;  the  result  being  that 
the  part  below  the  tourniquet  becomes  comparatively  bloodless. 


Fig.  174. — Arnold's  Reliance  Tourniquet. 

If  the  operation  has  to  be  performed  higher  up  the  limb,  the 
bandaging  can  be  continued  by  the  use  of  a  second  bandage  of 
the  same  kind.  Although  a  bloodless  condition  of  the  part  may 
appear  at  first  glance  to  be  a  great  advantage,  especially  to  an 
inexperienced  operator,  ''  it  has  serious  drawbacks,  when  the 
wound  has  to  be  made  in  a  part  whicih  contains  numerous  and 
important  blood  vessels,  because  it  greatly  increases  the  difficulty 
of  distinguishing  arteries,  veins,  and  nerves  from  each  other. 
The  operator  is  sometimes  obliged  to  remove  the  tourniquet, 
in  order  to  reestablish  the  circulation  of  blood,  so  that  he  may 
be  able  to  find  out  the  exact  situation  of  the  arteries,  or  to  see 
what  small  arteries  have  been  cut.  Also,  the  use  of  a  tourniquet 
and  Esmarch  bandage  is  apt  to  give  rise  to  extensive  bleeding 
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after  the  operation,  when  theie  appUaaoee  have  been  lemoyed" 
{fJagny  and  GoberC). 

I  have  alreadj  pointed  out  that  the  applicati<Hi  of  a  toiuiiiqnet 
Bhould  be  employed  onlj  for  a  ^ort  time;  becaoee  deetructire 
changes  and  finally  death  of  the  part  will  quicklj  ensue,  if  it  be 
long  continued. 

Tracheotomy. 

GENERAL  REMARKS. — ^Tracheotomy  is  the  operation  of 
making  an  opening  from  the  outside  of  the  throat  into  the  wind- 
pipe with  the  object  of  relieying  obstruction  to  breathing  situated 
above  the  opening;  and  may  be  temporary  o^  permanent.  The 
former  is  employed  for  acute  difficulty  of  breathing  which  threatens 
the  life  of  the  animal;  the  latter,  for  chronic  affections,  such  as 
roaring.  As  the  opening  has  a  constant  tendency  to  become  closed, 
we  are  obliged,  in  order  to  counteract  this  effort  at  repair  by 
the  wounded  tissues,  to  adopt  some  mechanical  means,  of  which 
the  best  is  a  tracheotomy  tube  (Figs.  177  and  178).  The  use  of 
a  tube,  which  is  a  practical  necessity  in  permanent  tracheotomy, 
is  optional  in  the  temporary  operation.  We  find  that  the  greater 
the  amount  of  damage  (cutting  through  and  removal  of  cartilage) 
inflicted  on  the  windpipe  in  making  the  opening,  other  things  being 
equal ;  the  greater  will  be  the  probability  of  the  wound  causing 
injurious  alterations  in  the  shape  and  the  calibre  of  the  windpipe. 
Taking  this  fact  into  consideration,  and  bearing  in  mind  that  tem- 
porary tracheotomy  is  employed,  with  extremely  few  exceptions, 
only  on  horses  which  are  at  rest ;  we  may  conclude  that,  as  a  great 
rule,  it  demands  a  much  smaller  opening  than  permanent  trache- 
otomy, 

INDICATIONS  FOR  THE  USE  OF  TEMPORARY  TRACHE- 
OTOMY.— The  usual  cases  which  demand  this  form  of  operation 
are  those  of  lar3mgitis  which  produces  swelling  of  the  part  (oedema 
of  the  glottis) ;  abscess  in  or  near  the  larynx ;  and  choking.  The 
opening  may  generally  be  allowed  to  close  after  about  three  days. 

ADVANTAGES  OF  PERMANENT  TRACHEOTOMY.— The  relief 
obtained  from  the  operation  is  often  great  and  long  continued. 
Leblano  kept  a  roarer  at  work  by  means  of  his  tracheotomy  tube 
for  eighteen  years.  "  Since  the  year  1872,  I  have  used  my  tube 
with  several  roarers,  among  which  were  two  that  were  employed 
at  fast  paces.  With  this  apparatus,  whioh  is  very  simple  and  light, 
they  were  able  to  do  their  work  as  well  as  before  they  became 
roarers,  and  have  continued  to  do  it  for  the  past  four  years.  Several 
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other  practitioners  have  got  equally  favourable  results''  {Pench). 
'i'racheotomy  has  enabled  many  horses,  especially  steeple-chasers, 
to  win  races.  In  one  cross-country  race  a  few  years  ago,  all  the 
"  placed  "  horses  carried  tubes  in  their  throats.  On  the  other  hand, 


^ig'  175- — Improvised 
tourniquet. 


Fig.   176. — An  Esmarch  bandage  on 
foreleg  of  horse. 


we  cannot  get  over  the  fact  that  in  the  majority  of  cases,  the  full 
action  of  the  relief,  as  would  be  required  in  racing,  lasts  for  only  a 
comparatively  short  time;  and  very  rarely,  if  ever,  restores  the 
horse's  "  form  "  to  what  it  would  be,  were  he  sound  in  wind.    That 
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woU-known  Bteeple-chase  horse^  The  Continental,  may  be  cited  as 
a  comparative  exception;  t^hough  even  in  his  case,  the  tube  failed 
to  render  the  breathing  normal. 

DISADVANTAGES  OF  AND  CONSEQUENCES  FROM  TEU- 
MANENT  TRACHEOTOMY.— The  wound  must  of  necessity  set  up 
to  a  greater  or  less  extent,  diseased  changes  in  the  bronchial  tubes 
and  lungs  on  account  of  the  putrid  discharge  which  drops  from  it 
into  the  windpipe.  The  presence  of  the  tube,  especially  if  the 
instrument  be  unduly  heavy  and  its  branches  inordinately  long, 
is  liable  to  irritate  and  inflame  the  windpipe,  with  consequent 
ulceration  of  the  mucous  membrane,  diminution  of  the  calibre  of 
the  windpipe  from  thickening  of  the  mucous  membrane  and  under- 
lying tissues,  ossification  of  the  rings  of  the  windpipe  in  the  neigh- 
bourhood of  the  opening,  and  formation  of  tumours.  The  air  that 
goes  through  the  tube,  lacking  the  natural  preparation  afforded 
by  a  transit  through  the  air-passages  in  front  of  the  opening,  is 
apt  to  have  an  irritating  effect  on  the  bronchial  tubes  and  lungs, 
especially  during  cold  weather,  and  when  the  organs  of  breathing 
are  violently  called  into  play.  The  presence  of  an  open  tube 
affords  a  ready  means  of  entrance,  into  the  bronchial  tubes,  of  dust 
and  other  irritating  matters.  A  horse  which  wears  a  tube  will  always 
be  exposed  to  the  danger  of  injury  from  his  rubbing  the  tube,  or 
from  its  catching  on  some  object.  The  special  precautions  which 
have  to  be  taken  with  such  an  animal,  militate  against  the  value 
of  the  operation  in  inverse  proportion  to  the  amount  of  attention 
which  can  be  bestowed  on  the  patient.  We  must  not  forget  that 
the  relief  in  breathing  from  tracheotomy  experienced  by  the  roarer, 
in  no  way  cures  his  nervous  complaint,  which  in  many  cases  appears 
to  injuriously  affect  the  general  nutrition  of  the  body,  as  well  as 
the  implicated  muscle  or  muscles  of  the  larynx. 

INDICATIONS   FOR  PERMANENT  TRACHEOTOMY.— As   a 

rule,  permanent  tracheotomy  answers  fairly  well  for  a  time  with 
"  noisy  "  race-horses  and  chasers ;  provided  that  their  "  class,"  in- 
dependently of  their  infirmity,  was  considerably  higher  than  that 
in  which  they  are  intended  to  compete.  As  a  great  rule,  tube- 
bearers  can  succeed  only  among  selling  platers.  I  would  not  re- 
commend the  operation  for  ordinary  horses  which  are  roarers, 
imless  their  infirmity  seriously  impairs  their  effioiency.  Owing 
to  the  nature  of  the  work,  the  season  of  the  year  during  which  it 
is  performed,  and  the  danger  of  foreign  bodies  getting  into  the 
windpipe  vid  the  tube,  when  out  with  hounds  for  several  hours ; 
permanent  tracheotomy  does  not  always  answer  well  with  hunters, 
which,  being  animals  of  luxuiy,  cannot  with  any  degree  of  propriety 
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bear  such  a  grievous  disfigurement  as  the  employment  of  the  tube 
necessitates.  As  horses  intended  for  the  turf,  whether  on  the  flat 
or  over  a  country,  are  required  to  exert  their  powers  to  the.  utmost 
only  at  oomparatively  long  intervals,  and  during  short  spaces  of 
time;  permanent  tracheotomy  will  generally  succeed  better  with 
them,  than  with  other  classes  of  horses,  if  the  precaution  be  ob- 
served of  opening  the  tube  only  when  they  are  being  run,  or  during 
fast  training  gallops.  In  fact,  some  trainers  of  tube-bearing  horses 
consider,  as  a  result  of  their  experience,  that  it  is  best  not  to  open 
the  tube,  except  of  course  for  cleaning  purposes,  during  training. 


Pig.  177. — Jones'  tracheotomy  tube. 


As  observed  by  Moller,  coarse-bred  horses  are  more  liable,  from 
the  use  of  the  tracheotomy  tube,  to  inconvenient,  if  not  dangerous, 
diminution  of  the  calibre  of  the  windpipe  from  thickening  of  the 
mucous  membrane  and  its  underlying  tissues,  than  thorough-breds. 

TRACHEOTOMY  TUBES.— The  tubes  most  commonly  employed 
consist  of  a  ''  shield,"  which  remains  outside  the  opening ;  a  body, 
which  is  in  the  form  of  a  cylinder,  and  which  rests  in  the  opening 
of  the  windpipe;  and  an  upper  and  lower  branch  (or  arm),  which 
prevents  the  tube  from  falling  out. 

The  chief  requirements  in  a  tracheotomy  tube  are  as  follows :  — 
(1)  It  should  be  as  light  as  practicable.    Here,  the  use  of  aluminiimi 
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is  selfHsuggestiye.  Some  authoritiea  however  state  that  aluminium 
is  objectionable  on  account  of  its  irritating  the  tissues  with  which 
it  comes  in  contact.  I  regret  that  I  am  unable  to  decide  this 
point.  (2)  It  should,  if  of  metal,  as  recommended  hj  the  late 
Mr.  F.  B.  Jones,  be  made  of  only  one  kind  of  metal,  so  that  no  gal- 
vanic action  be  set  up.  (3)  Evidently  it  should  be  of  comparatively 
large  calibre.  (4)  There  should  exist  as  little  difference  as  practic- 
able between  the  calibre  of  the  opening  in  the  windpipe  and  that  of 
the  tube,  so  that  efficiency  may  be  obtained  with  a  minimum 
amount  of  damage  to  the  windpipe.  (5)  The  tube  should  be 
capable  of  being  kept  open  or  shut,  as  may  be  required.  (6)  It 
should  remain  securely  in  its  place  without  requiring  to  be  secured 
by  strings,  tapes,  etc.  (7)  It  should  be  easy  to  insert  and  remove. 
(8)  It  should  offer  as  little  impediment  as  possible  to  the  passage 
of  air  to  and  from  the  air-passage  above  the  opening.  (9)  Its 
mechanism  should  not  be  liable  to  get  out  of  order,  or  to  become 
clogged  up  by  the  action  of  the  discharge.  (10)  Its  component 
parts  should  have  no  tendency  to  become  separated,  or,  in  such 
a  case,  to  fall  into  the  windpipe.  (11)  The  body  of  the  tube  should 
be  of  such  a  length  that  the  shield  can  rest  comfortably  against 
the  skin,  without  the  skin  and  muscles  which  cover  the  windpipe 
being  in  any  way  compressed  between  the  shield  and  the  arms.  Mr. 
Jones,  who  had  great  experience  in  the  application  of  tracheo- 
tomy tubes,  condemined  the  use  of  washers,  which  many  place 
between  the  shield  and  skin,  when  the  swelling  caused  by  the 
operation  has  gone  down.  Their  employment  naturally  interferes 
with  the  cleanliness  of  the  part,  and  can  be  dispensed  with  by 
having  two  or  three  tubes  of  different  lengths  of  body;  provided, 
of  course,  that  expense  is  no  object.  (12)  The  branches  (arms) 
should  be  of  such  a  form  and  length  that  while  giving  free  passage 
to  the  air  to  and  from  the  larynx,  they  will  irritate  the  interior  of 
the  windpipe  as  little  as  possible.  The  larger  the  arms,  other 
things  being  equal,  the  more  liable  are  they  to  cause  inflammation 
and  ulceration  of  the  interior  of  the  windpipe. 

CHOICE  OF  A  TUBE.— Among  English  permanent  tubes,  that 
of  Jones,  and  among  Continental  ones,  that  of  Peuch  (in  aluminium) 
appear  to  be  the  best.  Leblanc's  tube  has  the  advantage  that  its 
shield  can  be  shifted  either  backwards  or  forwards  on  its  body, 
BO  that,  with  it,  there  is  no  need  to  use  washers  to  fill  up  the  space 
between  the  skin  and  the  shield,  when  the  swelling  caused  by  the 
operation  subsides.  Field's  tube  is  a  very  good  one  for  temporary 
use. 

SITE  OF  OPENING.— For  permanent  tracheotomy,  there  are 
three  conditions  which  regulate  the  position  of  the  opening  in  the 
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windpipe.  (1)  It  should  be  on  a  spot  where  the  muscles  covering 
the  windpipe  are  not  thick.  (2)  It  should  be  sufficiently  high,  so 
as  to  allow  of  a  second  opening  being  made,  in  the  event  of  changes 
(narrowing  of  the  windpipe  from  distortion,  ossification,  etc.) 
occurring  in  the  neighbourhood  of  the  first  opening  which  would 
interfere  with  the  breathing.  (3)  It  should  be  sufficiently  low 
down  to  prevent  the  horse  disturbing  the  tube  in  any  way  by 
drawing  in  his  head  (flexing  his  head  on  his  neck).  These  condi< 
tions  will  generally  be  fulfilled  if  the  opening  be  made  at  a  distance 
of  about  5  inches  (Fig.  178)  from  the  larynx.     Mr.  Jones  advises 


Fig.  178. — Position  of  tracheotomy  tube. 

that  the  operator  should  always  see  the  horse  ridden  with  the 
bridle  he  regularly  wears,  so  as  to  observe  the  position  in  which 
the  animal  carries  his  head,  and  to  find  out  if  he  is  accustomed 
to  arch  his  neck  a  good  deal;  for  in  that  cfiwe  the  tube  must  be 
inserted  lower  down  than  otherwise. 

In  temporary  tracheotomy,  it  is  best  to  make  the  opening  about 
half-way  down  the  neck  (that  is,  about  half-way  between  the  larynx 
and  the  breast);  for,  at  that  spot,  the  windpipe  occupies  a  more 
superficial  position  than  higher  up,  or  lower  down. 

THE  OPERATION  FOR  PERMANENT  TRACHEOTOMY.— 
After  having  selected  the  spot  on  which  to  operate,  secure  the  horrc 

44 


690  OPERATIONS. 

by  means  of  a  twitch,  reduce  the  sensibility  of  the  part  by  injecting 
cocaine  (p.  608),  get  his  head  elevated  by  an  assistant,  render  the 
skin  tense  over  the  part  by  means  of  a  finger  and  the  thumb 
of  the  left  hand,  make  in  the  middle  line  of  the  throat  a  longi- 
tudinal incision  of  from  2  to  2^  inches  in  length,  through  the  skin, 
and  insert  into  the  wound  a  pair  of  spring  retractors  to  hold  the 
edges  of  the  skin  open.  On  each  side  of  the  median  line  of  the 
windpipe,  excise  with  a  narrow  but  strong  scalpel  a  semicircular 
piece,  out  of  two  rings  of  the  windpipe,  after  having  guarded  the 
resulting  circle  of  cartilage  from  falling  into  the  windpipe  by 
passing  through  it  a  sharply  curved  needle  threaded  with  wire, 
which  is  preferable  to  a  material  that  might  be  liable  to  be  cut 
through,  if  accidentally  touched  with  the  knife.  The  circular  open- 
ing should  of  course  be  of  the  same  diameter  as  the  body  of  the 
tube  which  is  to  be  inserted.  In  order  to  interfere  as  little  as 
possible  with  the  stability  of  the  windpipe  at  the  site  of  the  opera- 
tion, it  is  advisable  to  make  the  opetning  in  the  upper  portion  of 
one  cartilaginous  ring  and  in  the  lower  portion  of  the  ring  imme- 
diately above  it.  Instead  of  trusting  to  a  knife  to  make  an  opening 
of  suitable  size  and  shape,  we  should  employ  a  tracheotome  (that  of 
Vandermarken  for  preference)  with  which  we  can  cut  out  a  circular 
piece  of  cartilage  of  the  exact  size  we  require.  This  instrument 
has  an  arrow-headed  rod  in  the  centre  of  its  cutting  surface,  for 
insertion  into  the  centre  of  the  piece  of  cartilage  which  is  to  be 
removed,  so  as  to  prevent  it  from  falling  into  the  windpipe.  Having 
removed  the  piece  of  cartilage,  the  parts  should  be  thoroughly  dried 
with  a  disinfected  sponge  (p.  70),  or  with  a  piece  of  antiseptic 
cotton  wool ;  and  the  tube  (which  should  have  been  previously  dis- 
infected) inserted.  Performed  in  this  manner,  there  will  be  but 
little  resulting  inflammation  and  swelling;  and  the  horse  will  be 
ready  for  work  in  a  few  days. 

THE  OPERATION  FOR  TEMPORARY  TRACHEOTOMY.— 
Here,  instead  of  making  a  preliminary  cut  through  the  skin,  we 
make  with  one  bold  incision  a  longitudinal  opening  into  the  wind- 
pipe ;  for  experience  teaches  us  that  such  a  proceeding  is  followed 
by  less  bleeding  and  swelling  of  the  part,  than  if  two  or  more  cuts 
were  made.  The  tube,  after  having  been  disinfected,  is  inserted 
into  the  slit,  which  should  have  been  made  to  correspond  as  nearly 
as  possible  with  the  size  of  the  body  of  the  tube.  In  this  temporary 
operation  we  should  of  course  refrain  from  removing  any  of  the 
tissue,  so  as  to  allow  the  wound  to  heal  up  as  aocuri^tely  as  possible, 
after  the  temporary  tube  has  been  taken  out.  The  precaution 
of  limiting  the  incision  to  the  upper  portion  of  one  ring  and  the 
lower  portion  of  the  ring  immediately  above  it,  should  here  be 
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strictly  obseryed ;  for  if  one  or  two  rings  be  divided,  the  cut  ends 
may,  during  the  healing  of  the  wound,  overlap  and  thus  cause  more 
or  less  contraction  of  the  windpipe  with  proportionate  impediment 
to  breathing.  If  we  are  unable  to  obtain  a  tube,  we  can  keep  the 
edges  of  the  opening  of  the  windpipe  apart  by  means  of  a  suitable 
cord  passed  through  them  with  a  suture  needle,  and  tied  on  the 
top  of  the  neck.  When  the  artificial  opening  has  served  its  pur- 
pose,  no  sutures  or  any  special  treatment  will  be  necessary  for  the 
wound,  which  will  heal  up  with  remarkable  quickness. 

PRECAUTIONS  TO  BE  OBSERVED  IN  THE  USE  OF  PERMA- 
NENT  TRACHEOTOMY  TUBES.— (1)  Before  insertion,  the  tube 
should  be  thoroughly  cleaned.  (2)  It  should  be  allowed  to 
remain  undisturbed  in  the  opening  for  a  few  days,  so  as  to  let  the 
surrounding  tissues  accommodate  themselves  to  its  presence.  (3) 
Subsequently,  the  tube  should  be  removed  every  day,  well  cleaned 
and  disinfected  with  a  solution  of  creolin  or  pure  carbolic  acid  in 
water  (1  to  20),  dried,  and  replaced.  Here,  the  use  of  two  similar 
tubes  would  be  an  advantage.  (4)  After  the  daily  removal  of  the 
tube,  the  wound  should  be  gently  cleaned,  and  if  necessary  disin- 
fected; care  being  taketn  that  none  of  the  antiseptic  enters  the 
windpipe.  (5)  Mr.  F.  B.  Jones  advises  that  "  the  plug  should  be 
taken  out  first  thing  in  the  morning  and  allowed  to  remain  out  all 
day  to  accustom  the  horse  to  breathe  through  the  tube,  and  also  for 
the  lungs  to  get  used  to  the  fresh  air.  The  plug  should  be  put  in 
only  at  night  to  prevent  any  foreign  body  getting  into  the  windpipe, 
especially  if  peat  moss  litter  is  used  in  the  stable.  Previous  to 
inserting  the  plug,  it  is  advisable  to  rub  a  little  of  the  antiseptic 
ointment  (carbolic,  iodoform,  or  salicylic  acid  ointment)  round  it, 
as  it  causes  the  plug  to  come  out  easily  next  morning,  and  prevents 
the  mucus  becoming  hard  round  it.''  Although  I  am  very  loth  to 
differ  from  such  a  high  authority,  I  would  advise,  as  I  have  already 
said,  that  with  racehorses  and  chasers,  the  tube  should  always  remain 
closed  except  during  a  race,  or  when  a  strong  gallop  is  being  given. 
(6)  As  remarked  by  Mr.  Jones,  no  attempt  to  swim  the  animal 
should  be  made  without  first  closing  the  tube.  (7)  If  possible,  we 
should  have  two  or  three  tubes  of  different  lengths,  so  as  to  obviate 
the  necessity  of  employing  washers  when  the  swelling  due  to  the 
operation  has  subsided.  (8)  In  all  probability  it  will  be  necessary, 
from  time  to  time,  to  dissect  away  growths  of  tissue  which  may 
form  inside  the  windpipe  near  the  opening,  and  to  enlarge  the 
opening  and  calibre  of  the  windpipe  near,  the  tube.  In  all  such 
removals,  we  should  take  care  not  to  allow  any  portion  of  the 
divided  tissues  to  fall  into  the  windpipe.  Here,  a  sharp-toothed 
forceps  will  be  useful. 
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TUBE  FALLING  INTO  WINDPIPE.—There  have  been  eeyeral 
cases  of  portions  of  the  tube  falling  into  the  windpipe  and  being 
sttcoessf  al^  eztraoted.  On  such  an  accident  occurring,  it  will  often 
be  necessary  to  make  a  second  opening  as  low  down  the  neck  as 
possible,  in  order  to  facilitate  the  removal  of  the  offending  body. 
We  can  perform  extraction  by  means  of  a  long  forceps,  piece  of 
wire  bent  into  the  fonn  of  a  hook  at  one  end,  or  other  convenient 
instrument  We  may,  by  compressing  the  larynx  of  the  animal 
with  a  finger  and  thumb,  one  on  each  side,  make  him  cough  and 
thus  induce  him  to  project  the  foreign  body  above  the  opening  in 
the  windpipe,  at  which  moment  an  assistant  should  be  ready  to 
insert  his  finger  into  the  opening,  and,  preventing  in  this  manner 
the  body  from  falling  back  into  the  lower  part  of  the  larynx,  to 
take  it  out. 

Trephining 

is  the  boring  through  of  a  piece  of  bone.  The  operation  is  almost 
invariably  confined  to  the  bones  of  the  skull  or  upper  jaw,  and  is 
employed  to  give  vent  to  diseased  products  which  have  accumulated 
in  the  sinuses  of  the  head  (p.  373),  to  relieve  pressure  on  the  brain, 
to  facilitate  the  removal  of  back  teeth,  etc.  It  is  most  con- 
veniently performed  by  means  of  a  trephine,  which  is  a  circular 
saw  made  for  the  purpose.  The  operation  is  fully  described  in 
Peuch  and  Toussaint's  "  Chirurgie  V6t6rinaire." 

Twitohlng. 

The  ordinary  twitch  iff  a  staff  about  two  inches  in  diameter,  two 
or  three  feet  long,  and  furnished  with  a  loop  of  cord  which  is  passed 
through  a  hole  bored  at  one  end  of  the  stick.  The  thickness  of 
the  cord  should  not  be  less  than  that  of  the  little  finger  of  an 
ordinary  man's  hand,  and  should  be  made  of  soft  material  so  as 
not  to  cut  the  horse's  skin.  The  loop  should  be  made  large  enough 
to  freely  admit  the  hand. 

The  best  plan  for  applying  the  twitch  (Fig.  179)  is  for  the 
operator  to  pass  bis  right  hand  through  the  loop  of  the  cord,  grasp 
the  off  side  of  the  head  collar  or  halter  with  the  left  hand,  gently 
take  hold  of  the  muzzle  with  the  right  hand,  and  make  over  the 
stick  of  the  twitch  to  an  assistant,  who  should  twist  it  round 
steadily,  until  the  animars  muzzle  becomes  tightly  squeezed  by 
the  cord.  When  thus  fixed,  the  horse  will  generally  keep  quiet 
during  ordinary  operations;  for,  if  he  makes  any  movement,  he 
will  be  severely  hurt  by  the  twitch. 

This  instrument  may  be  easily  improvised  by  placing  a  loop 
of  cord  round  the  muzzle  and  tightening  it  by  a  niick  paased 
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through  it,  and  then  twisted  round  and  round  until  sufficient  com- 
pression is  obtained 

The  twitch  is  sometimes  put  on  one  of  the  ears ;  or  round  the 
lower  jaw,  under  the  tongue,  and  over  the  bare  space  of  the  gums 
(interdental  space).  The  first-mentioned  operation  is  objection- 
able, because  it  is  apt  to  make  the  horse,  for  the  rest  of  his  life, 
unwilling  to  have  his  ears  touched;  and  the  second,  because  it 
is  liable  to  hurt  the  mouth  and  render  it  unfit  for  the  bit  for  a 
long  time.     I  need  hardly  caution  my  readers  against  applying 


Fig-  179- — Applying  the  twitch. 


the   twitch   to   the   tongue,    which   has   frequently  been   horribly 
mutilated  and  even  torn  out  by  this  barbarous  practice. 

In  "  Illustrated  Horse-Breaking "  I  have  described,  with  illus- 
trations, other  methods  of  twitching  which  are  free  from  the  grave 
objections  possessed  by  the  ordinary  plan,  of  rendering  horses  sub- 
sequently shy  of  being  bridled  or  otherwise  handled  about  the 
head ;  and  of  keeping  the  animal  in  a  continued  state  of  pain,  the 
whole  time  the  twitch  is  on.  These  methods,  which  are  particularly 
applicable  to  breaking,  are  not  quite  so  effective  in  veterinary  ope- 
rations as  the  employment  of  the  ordinary  twitch ;  but  are  sufficient 
for  all  cases  in  which  unusual  severity  is  not  required. 
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SOUNDNBBS. 

OIFFBRENGBS  O?  OPINION  AS  TO   SOUNDNESS DEFINITION  OF   C7NSOUNE^ 

NESS PRACTICAL     SOUNDNESS MODIFTINO    CIRCUMSTANCES ^DUTIES 

OF   VETERINARY    SUROBONS   WHEN   EXAHININQ   HORSES CERTIFICATES 

^PRICE SPECIAL     WARRANTY VICES     AND     BLEMISHES ^ABSOLUTS 

UNSOUNDNESSES ^DEFECTS  WHICH    ABE    NOT    NECESSARILY   UNSOUND- 

^ESS HEREDITARY  UNSOUNDNESS. 

Differences  of  Opinion  as  to  Soundness. 

The  want  of  unanimity  of  opinion,  even  among  members  of  the 
veterinary  profession,  as  to  what  constitutes  and  what  vitiates 
soimdness,  has  always  been  a  fertile  cause  of  dispute  in  horse  cases. 
Some  practitioners  refuse  to  give  a  certificate  of  soundness,  unless 
the  animal  is  absolutely  free  from  any  physical  ailment;  and  con- 
sequently they  rarely,  if  ever,  find  a  horse  that  comes  up  to  their 
ideal  standard  of  perfection;  while  others  "pass"  horses  which 
are  fairly  useful,  but  which  possess  some  defect  or  other  that 
has  been  decided  in  court  over  and  over  again  to  be  a  breach 
of  warranty  of  soundness.  When  an  owner  submits  a  horse  for 
examination,  he  has  a  right  to  expect  that  the  veterinary  surgeon, 
when  giving  his  opinion,  will  be  guided  by  the  principles  which 
are  recognised  by  legal  tribunals;  for  it  would  be  intolerable 
that  any  private  individual  should  attempt  to  constitute  himself 
a  legislator  on  a  subject  of  such  widespread  importance  as  this  is. 
However  much  we  may  desire  to  eliminate  causes  of  dispute  as 
to  soundness,  we  can  do  so  only  in  the  matter  of  laying  down 
principles;  for  the  existence  of  defects,  and  their  influence  on  the 
usefulness  of  an  animal,  are  questions  which  cannot  fail  at  times 
to  give  rise  to  diversity  of  opinion.  The  fact  that  it  is  impossible 
to  define  unsoundness  or  soundness  so  accurately  as  to  exclude  all 
chance  of  cavil,  is  of  but  little  practical  importance,  so  long  as 
we  can  obtain  a  good  "  working  "  definition  which  shall  meet  our 
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everyday  requirements.  A  similar  objection  might  be  made  to 
himdreds  of  miiverBally-adopted  defmitions  which  thoroughly  fulfil 
their  purpose;  although,  from  their  nature,  they  are  not  entirely 
comprehensive. 

Having  agreed  as  to  what  unsoundness  is,  we  may  endeavour 
to  classify  the  various  diseases  and  structural  defects,  under  two 
headsy  namely:  those  which  constitute  absolute  imsoundness,  and 
about  which,  on  that  account,  there  can  be  no  dispute;  and  those 
which  cause  unsoundness,  only  according  to  circumstances.  In 
English  law,  there  is  no  such  thing  as  a  legal  imsoundness;  the 
province  of  the  law  being  limited  in  this  instance  to  the  establish- 
ment of  the  principles  by  which  disputed  points  have  to  be 
decided.  Certain  defects,  however,  have  been  so  frequently  ruled 
to  be  unsoundness,  and  are  so  universally  regarded  as  such,  that 
no  doubt  need  be  entertained  respecting  the  fact,  that  the  posses- 
sion of  any  of  them  by  an  animal,  would  render  it  unsound  from 
a  legal  point  of  view. 

Definition  of  Unsoundness. 

If  a  horse  has  any  disease  or  alteration  of  structure  which 
diminishes,  or  is  likely  to  diminish,  his  usefulness  from  a  work' 
ing  point  of  view,  or  if  he  has  any  malformation  which  renders 
him  less  than  reasonably  fit  for  present  work,  such  a  horse  is 
unsound. 

We  may  see  from  the  foregoing,  that  soimdness  is  a  question 
not  of  disease,  but  of  usefulness;  a  fact  which  is  in  accordance 
with  the  following  ruling  by  Mr.  Bsunon  Parke  in  "  Kiddle  v.  Bur- 
nard"  (" Meeson  and  Welsb/s  Reports,"  vol.  9,  p.  670):— "If, 
indeed,  the  disease  were  not  of  a  nature  to  impede  the  natural  use- 
fulness  of  the  animal  for  the  purpose  for  which  he  is  used,  as 
for  instance,  if  a  horse  had  a  slight  pimple  on  his  skin,  it  would 
not  amount  to  an  unsoundness;  but  if  such  a  thing  as  a  pimple 
were  on  some  part  of  the  body  where  it  might  have  that  effect, 
as  for  instance,  on  a  part  which  would  prevent  the  putting  a 
saddle  or  bridle  on  the  animal,  it  would  be  different.'' 

The  first  part  of  the  definition  which  I  have  adopted,  is  founded 
on  that  of  unsoundness  by  Mr.  Baron  Parke  ("  Coates  y.  Stephens," 
"  Moody  and  Robinson's  Reports,"  vol.  2,  p.  158),  which  is  as  fol- 
lows:— ^"If  at  the  time  of  sale  the  horse  has  any  disease  which 
either  actually  does  diminish  the  natural  usefulness  of  the  animal, 
BO  as  to  make  him  less  capable  of  work  of  any  description;  or 
which,  in  its  ordinary  progress,  will  diminish  the  natural  usefulness 
of  the  animal ;  or  if  the  horse  has,  either  from  disease  or  accident, 
undergone  any  alteration  of  struotiir^  that  either  actually  does 
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at  the  time,  or  in  its  ordinaiy  effects  will  diminish  the  natural 
usefulness  of  the  horse,  such  a  horse  is  unsound." 

A  fault  of  coiiformation — ''  tumed-out  toes,"  for  instance — 
which  does  not  unfit  a  horse  for  present  work,  however  much  cal- 
culated it  may  be  to  do  so  in  the  future,  is  not  unsoundness.  If, 
on  the  contrary,  it  interferes  with  the  horse's  present  usefulness, 
it  is  unsoundness.  The  following  will  explain  this  point: — ^''A 
defect  in  the  form  of  the  horse,  which  had  not  occasioned  lameness 
at  the  time  of  sale,  although  it  might  render  the  animal  more 
liable  to  become  lame  at  some  futmre  time,  was  not  a  breach  of 
the  warranty"  (Lord  Chief  Baron  Abinger  in  "Brown  v.  Elking- 
ton,"  "Meeson  and  Welsb/s  Reports,"  vol.  8,  p.  132).  "The 
horse  could  not  be  considered  unsound  in  law  merely  fnmi  badness 
of  shape.  As  long  as  he  was  tminjured,  he  must  be  considered 
sound.  When  the  injury  is  produced  by  the  badness  of  his  action, 
that  injury  constitutes  unsoundness"  (Mr.  Baron  Alderson,  "Dick- 
enson V.  FoUet,"  "  Moody  and  Robinson's  Reports,"  vol.  1,  p.  299). 
Respecting  the  case  of  "Holyday  v.  Morgan"  ("Law  Journal," 
vol.  28,  part  2,  p.  9,  New  Series),  which  was  an  action  for  breach 
of  warranty  of  the  soundness  of  a  horse  that  had  the  habit  of 
shying  on  account  of  excessive  convexity  of  the  cornea.  Lord 
Campbell,  C.J.,  ruled  as  follows : — '*  I  am  of  opinion  that  the  direc- 
tion of  the  learned  Common  Serjeant  was  wholly  unexceptionable, 
being  in  effect  that  if  the  shying  arose  from  malformation  of  the 
eye,  that  was  unsoundness,  although  the  defect  was  congenital. 
Although  in  the  authorities  cited,  the  cases  of  supervening  disease 
and  accident  are  not  alone  mentioned,  yet  it  is  not  from  thence 
to  be  assumed  that  the  learned  judges  would  have  said  that  if 
a  congenital  defect  had  been  found  to  exist,  there  would  not 
have  been  a  breach  of  the  warranty  of  soundness,  the  defect  being 
such  as  to  prevent  the  animal  from  performing  that  which  might 
be  reasonably  expected  from  him.  Suppose  a  horse  to  be  bom 
blind  or  with  a  contracted  foot,  surely  that  would  be  a  breach  of 
warranty  of  soundness,  although  the  deficiency  or  defect  existed 
before  the  animal  was  foaled."  Weightman,  J. :  "If  the  con- 
genital defect  had  merely  a  tendency  to  produce  imsoundness  so 
as  not  to  render  the  animal  unfit  for  present  reasonable  use,  the 
dicta  cit^  might  apply;  but  here  the  congenital  defect  had 
actually  rendered  the  horse  unfit  for  the  reasonable  use  for  whidi 
a  horse  may  be  employed.  An  actual  defect  is  not  the  less  un- 
soundness that  it  has  existed  from  the  birth."  Erie,  J. :  "I  think 
the  direction  perfectly  right.  The  animal  had  a  defect  of  vision 
which  diminished  his  natural  usefulness  at  the  time  of  sale ;  that, 
I  am  of  opinion,  was  a  breach  of  warranty ;  and  I  dissent  from  the 
proposition  that  no  congenital  defect  can  come  within  the  defimti<Hi 
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of  unsoundness."  Hill,  J. :  "  The  true  test  is,  whether  the  defect 
complained  of  renders  the  horse  less  than  reasonably  fit  for  present 
use;  and  it  is  immaterial,  if  there  be  suoh  a  defect,  whether  it  be 
congenital  or  of  more  recent  occurrence/'  ''  I  have  always  con- 
sidered that  a  man  who  buys  a  horse  warranted  sound,  must  be 
taken  as  buying  for  immediate  use,  and  has  a  right  to  expect  one 
capable  of  that  use,  and  of  being  immediately  put  to  any  fair  work 
the  owner  chooses "  (Mr.  Baron  Parke  in  "  Coates  v.  Stephens," 
"  Moody  and  Robinson's  Reports,"  vol.  2,  p.  158). 

Praotloal  Soundness. 

The  term,  "  practically  sound,"  although  it  has  no  legal  signifi- 
cance, may  be  applied  for  convenience  sake  to  a  horse  which  is 
capable  of  doing  a  fair  amount  of  work,  although  he  possesses  one 
or  more  defects  which  might  constitute  a  breach  of  warranty,  if  a 
warranty  of  soundness  had  been  given.  The  defects  in  question 
may  be  absolute  tmsoimdnesses  in  themselves,  or  may  be  open  to 
opinion  on  that  point  Thus,  if  a  veterinary  surgeon  on  examining 
a  horse,  found  that  he  had  a  thrush  or  curb,  or  had  both  of  these 
ailments  at  the  same  time,  or  had  a  slightly  enlarged  fetlock  joint, 
he  might,  very  reasonably,  state  in  his  certificate,  after  mentioning 
the  defects  which  he  had  f oimd,  that  the  horse  was  ''  practically 
sound ; "  supposing  that  the  thrush  was  not  an  aggravated  one ; 
that  neither  the  back  of  the  hock,  nor  the  fetlock-joint,  exhibited 
any  symptoms  of  recent  inflammation ;  and  that  the  animal's  action 
was  unimpaired.  This  expression,  as  we  may  see,  is  a  very  elastic 
one ;  is  entirely  a  matter  of  individual  opinion ;  and  when  applied 
to  a  horse,  means  that  he  is  actually  un£oim4  although  to  a  modi- 
fied extent.  A  few  veterinary  siu*geons,  who,  I  am  glad  to  say, 
form  an  insignificantly  small  minority  in  the  profession,  use  it  to 
save  themselves,  even  if  the  horse  they  are  examining  fulfils  all  the 
usual  requirements;  lest,  perchance,  he  might  reflect  discredit  on 
them  by  developing,  in  the  future,  some  form  of  unsoundness  which 
they,  at  the  time,  were  unable  to  discern.  It  is  evident  that 
if  a  man  can  find  nothing  in  a  horse  which  interferes,  or  is  likely 
to  interfere,  with  its  usefulness,  he  is  conscientiously  bound  to 
pass  the  animal  sound,  without  making  any  selfish  reservation ;  and 
that,  if  he  shirks  the  responsibility  of  his  position,  he  does  wrong 
in  taking  a  fee  for  work  he  has  not  faithfully  performed.  As  a 
rule,  the  more  experience  a  practitioner  has  had,  the  broader  view 
will  he  take  about  soundness  in  horses,  few  of  which  are  free  from 
some  trivial  defect  or  the  other,  with  which  a  person  inclined  to  be 
hypennritioal,  might  not  find  serious  fault. 
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Modifying  Ciroumstanoes. 

In  deciding  on  the  importance  of  any  d)afect>  apart  from  ita  own 
gravity,  we  ahould  take  into  consideration  the  purpose  for  which 
the  animal  is  intended;  the  woHl  he  has  been  doing;  his  age;  and 
any  signs  of  former  treatment  which  he  may  show.  Urns,  a  splint, 
in  the  case  of  a  four-year-old  which  had!  evidently  been  idle  for 
some  time,  and  which  was  intended  for  fast  harness  work,  should 
be  regarded  far  more  seriously  than  a  similar  one  on  the  1^  of  on 
aged,  heavy  cart-horse  which  had  been,  up  to  the  date  of  examina- 
tion, in  constant  employment  between  the  shafts;  8uj^)osing  that 
no  lameness  was  present. 

Again,  when  examining  a  horse,  if  we  found  his  feet  somewhat 
flat,  and  the  frogs  unusually  large;  the  fact  of  the  hoofs  having 
been  carefully  filed,  with  the  probable  view  of  making  them  appear 
smooth  and  upright,  might  fairly  influence  us  in  rejecting  the 
animal,  on  account  of  his  presumed  liability  to  fever  in  the  feet. 
If  we  also  observed  that  he  had  been  bled  from  the  coronet,  or 
jugular  vein,  our  doubt  would  be  still  further  strengthened.  Also, 
roughness  of  the  hair  over  the  back  tendons  and  suspensory  liga- 
ment, as  indicating  the  application,  on  some  previous  occasion, 
of  a  blister,  ought  to  redouble  ouir  attention  as  to  the  state  of 
the  underlying  structures. 

Duties  of  Veterinary  Surgeons  when  Examining 

Horses. 

A  veterinary  surgeon,  when  examining  a  horse,  shotdd  confine 
himself  to  his  own  province,  and  should  be  careful  to  refrain  from 
volunteering  his  opinion  as  to  conformation,  action,  suitability  to 
the  purpose  required,  or  any  other  matter,  about  which  he  is  not 
professionally  concerned.  The  position  is  of  coiuise  altered,  if  the 
employer  seeks  the  practitioner's  advice  on  any  particular  point,  or 
puts  himself  entirely  in  his  hands.  I  think,  however,  the  veterinary 
surgeon  might  with  propriety,  mention  to  his  client  any  vices 
which  the  horse  showed,  while  the  examination  was  being  con- 
ducted ;  although  he  would  notice  in  his  certificate,  only  those  that 
might  affect  the  animal's  soundness;  omitting,  of  course,  such 
vices  as  buckjumping,  jibbing,  and  rearing,  for  example. 

Certifloates. 

A  certificate  should,  for  purposes  of  identifioation,  clearly  describe 
the  horse  which  has  been  examined;  should  state  his  age,  and  all 
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the  defects  which  he  possesses,  and  which  might  be  unsoundness ; 
and  should  finally  express  the  writer's  opinion.  It  might,  for  in- 
stance, run  as  follows : 

Address 


Date- 


"  I  have  examined  to-day,  at  the  request  of  Mr.  Blank,  a  brown 
cart  mare,  five  years  old,  called  Nancy,  the  property  of  Mr.  Dash, 
of  the  Greyhound  Hotel,  Banktown,  Brookshire.  She  is  fifteen 
hands  three  inches  high;  has  a  small  star  on  her  forehead;  and 
white  girth-marks  on  her  near  side. 

"  She  has  capped  hocks ;  and  has  a  splint  on  her  near  fore. 

"  In  my  opinion  she  is  sound. 

"A.B.  Case,  M.R.C.V.S." 

If  the  animal  possesses  some  defect  which  of  itself  constitutes 
unsoundness,  this  fact  might  be  remarked  upon,  and  the  last  two 
paragraphs  might  be  merged  into  one,  which  might  rUn  as  follows  : 

"  She  has  capped  hooks ;  and  has  a  spavin  on  her  off  hind.  She 
is  therefore  unsound." 

Price. 

Some  practitioners  erroneously  think  that  they  ought  to  be 
stricter  about  giving  a  certificate  of  soundness  for  a  horse  which, 
if  passed,  would  be  sold  for  a  high  figure,  than  for  one  of  less 
value.  They  have,  on  the  contrary,  nothing  to  do  with  the  animal's 
price,  which  is  in  no  way  a  veterinary  matter.  The  following 
remarks  made  by  Holt,  on  "  Broennenburgh  v.  Haycock  "  ("  Holt's 
Reports  of  Cases  at  Nisi  Prius,"  vol.  1,  p.  632)  refer  to  this  point : 
''  It  was  formerly,  indeed,  a  current  opinion,  that  a  sound  price  was 
per  te  an  implication  of  warranty.  In  other  words,  that  a  sound 
price  given  for  a  horse  was  tantamount  to  a  warranty  of  soundness. 
But,  when  this  notion  came  to  be  judicially  examined,  it  was  found 
to  be  so  loose  and  unsatisfactory,  and  so  much  at  variance  with  the 
principles  of  the  English  law  in  contracts  of  buying  and  selling, 
that  Lord  Mansfield  [in  "  Stuart  v.  Wilkins,"  "  Douglas's  Reports  by 
Frere,"  vol.  1,  p.  18]  rejected  it  as  a  popular  error;  and  said,  that 
there  must  either  be  an  express  warranty  of  soundness,  or  fraud  in 
the  seller,  in  order  to  maintain  the  action."  See,  also,  "  Parkinson 
V.  Lee  "  ("  East's  Reports  of  Cases,"  vol.  2,  p.  3U).  If,  then,  price 
has  nothing  to  do  with  soundness,  the  veterinary  surgeon  ^ho  is 
concerned  only  with  the  question  of  soundness,  should,  we  may 
feel  assured,  allow  no  consideration  of  price  to  influence  him  in 
his  decision,  as  to  the  soundness  or  imsoundness  of  the  animal  he 
is  examining. 
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Special  Warranty. 

''  It  is  conflidered  that  horses  with  curbs  may  be  passed  as  sound, 
on  a  special  warranty  being  given,  that,  should  the  curb  cause 
lameness  within  reasonable  time  (which  tinie  should  be  fixed),  the 
seller  should  be  responsible  "  (Oliphant's  "  Law  of  Horses  ").  With 
respect  to  the  foregoing  extract,  I  must  say,  that  I  cannot  tmderstand 
how  the  fact  of  the  seller  giving  a  special  warranty  can,  with  any 
show  of  reason,  influence  the  examiner,  who  has  nothing  to  do  with 
any  assertions  made  by  the  seller,  or  with  any  arrangement  entered 
into  between  him  and  the  buyer.  In  such  a  case,  I  venture  to  think 
that  the  better  plan  would  be,  for  the  veterinary  surgeon  to  state, 
if  so  required,  in  his  certificate,  that  the  animal  was  unsound,  solely 
on  account  of  the  defect  in  question.  If  the  intending  purchaser  was 
then  willing  to  take  the  horse,  provided  that  he  was  guarded  against 
any  loss  which  might  result  from  this  particular  form  of  unsound- 
ness, he  might  accept  a  special  warranty  to  that  effect  from  the 
owner. 

Yioes  and  Blemishes. 

Vices,  even  those  injurious  to  health,  such  as  crib  biting  and  wind- 
sucking,  are  held  in  law  to  be  no  breach  of  a  warranty  of  soundness  ; 
unless  tbey  have  actually  produced  in  the  animal  in  question,  disease, 
or  alteration  of  structure  (see  Baron  Parke's  ruling  in  Scholefield  v, 
Robb,  p.  564). 

Blemishes  are  not  unsoundness,  unless  they  diminish  or  are  likely 
to  diminish,  the  aDimal's  usefulness,  from  a  working  point  of  view. 

Absolute  Unsoundnesses. 

I  venture  to  put  forward  the  following  list  of  the  best-marked  and 
most  common  defects,  the  possession  of  any  one  of  which,  independently 
of  any  modifying  circiunstance,  would  render  a  horse  unsound.  I  have 
compiled  it  with  due  regard  to  legal  precedent,  and  to  the  general 
opinion  of  the  veterinary  profession,  and  have  purposely  omitted  the 
mention  of  several  diseases — inflammation  of  the  brain,  anthrax,  look- 
jaw,  and  influenza,  for  instance — ^which  would  eviden*;ly  unfit  the 
animal  for  work. 

Asthma  (p.  879). 

Blindness^  complete  or  partial. 

Bog-spavin  (p.  326). — Oliphant,  in  "  Law  of  Horses,"  states  that 
bog-spavin  is  an  unsoundness.  In  the  case  of  Arg}'ll  and  Bute  Lunacy 
Board  v.  Hugh  Crawford  (see  "  Veterinarian  "  for  1876,  p.  58)  the 
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same  view  was  taken.  Hence  I  think  we  should  class  this  ailment  as 
an  absolute  unsoundness ;  although,  from  personal  experience,  I  would 
be  inclined  to  disregard,  in  an  aged  horse,  a  small  bog-spavin  that  was 
soft ;  free  from  any  symptom  of  inflammation  ;  did  not  increase  in  size, 
after  exercise ;  and  did  not  appear  to  injuriously  affect,  in  any  way,  the 
animal's  action,  even  when  he  had  cooled  down  after  severe  work. 

Bone-spavin  (p.  252). 

Breakdotvn. — This  term  is  applied  by  veterinary  surgeons  to  rupture 
of  one  or  both  branches  of  the  suspensory  ligament  (p.  36),  an 
accident  which  causes  more  or  less  descent  of  the  fetlock- joint.  It  is, 
however,  popularly  used  to  denote  any  violent  sprain  of  the  suspensory 
ligament  or  back  tendons. 

Broken-wind  (p.  377). 

Bursaiee  (p.  145). 

Canker  (p.  169). 

Capped  elbow  (p.  334). — I  would,  in  all  oases,  consider  this  an 
unsoundness ;  for  however  trivial  it  might  be  in  itself,  the  enlargement 
would  always  be  liable  to  become  aggravated  by  the  pressure  of  the 
heel,  when  the  horse  is  lying  down,  and  its  presence  would  suggest 
special  liability  on  the  part  of  the  animal  to  contract  this  injury. 

Capped  hock,  synovial  (p.  332). — This  somewhat  unusual  form 
of  capped  hock  is  due  to  enlargement  of  the  synovial  bursa  which  lies 
between  the  point  of  the  hock  and  the  tendon  that  is  attached  to  it. 
*' It  is  an  unsoundness,  causing  lameness,  and  sometimes  the  formation 
of  abscesses  from  caries  of  the  summit  of  the  os  calois  *'  ( Williams), 

Capped  knee  (p.  330). — ^Any  swelling  about  this  important  joint 
oould  hardly  fail  to  injuriously  affect  the  animal's  usefulness. 

Cataract  (Higgs  v.  Thrale,  cited  by  Oliphant  in  <^  Law  of  Horses ''). 
— The  slightest  opacity  in  either  the  lens  or  capsule  is  an  unsoundness, 
as  it  is  liable  to  interfere  with  the  sight,  and  is  always  liable  to 
spread.     See  p.  348. 

Cord,  scirrhous  (p.  122). 

Cornea,  undue  convexity  of,  so  as  to  cause  shying  (p.  696). 

Corns  (p.  220). 

Cough  (p.  872). 

Cttr6(p.  52), 

Docking,  wound  by, — A  horse  recently  docked  should  not  be  passed 
sound,  until  the  wound  has  healed ;  for  serious  consequences  (tetanus, 
for  instance)  may  attend  this  operation. 

Dropped  kip  (p.  808). 

Elephantiasis  (p.  508). 

B^e,  diseases  of.  the  (p.  339). 

False  quarter  (p.  182). 
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Farcy  (p.  489). 

Fistulous  withers  (p.  106). 

Founder  (p.  184). 

Glanders  (p.  489). 

Grapes  and  grease  (p.  154). 

Grogginess  is  a  slang  expression  for  navicular  disease  (p.  206). 

Hernia  (p.  283). 

Hip,  dropped  (p.  308). 

Horn  tumours  (p.  218). 

Immohilite  {^.  567). 

Jaundice  (p.  537). 

Jugular  vein,  inflammation  of,  or  hlocking-up  of  the  (p.  117). 

Keratoma  (p.  213). 

Kumree  (p.  643). 

Lameness, — The  most  temporary  kind  of  lameness  is  unsoundness, 
as  long  as  it  lasts. 

Laminitis  (p.  184). 

Lateral  cartilages,  os&ification  of  the  (p.  276). 

Lymphangitis  (pp.  503,  505,  and  506). 

Mallenders  (p.  161). 

Mange,  parasitic  (p.  134). 

Melanosis  (p.  128). 

Moon-blindness  (p.  341). 

Nasal  gleet  (p.  373). 

Navictilar  disease  (p.  206). 

Neurotomy,  effect  of  (p.  668).  Chief  Justice  Best  (Best  v,  Osborne, 
Ryan  &  Moody's  Reports,  p.  296)  ruled,  'with  respect  to  an  animal  on 
which  this  operation  had  been  performed,  that  '*  a  horse  deprived  of  a 
useful  nerve  was  imperfect,  and  had  not  that  capacity  of  service  which 
is  stipulated  fop  in  a  warranty." 

Ophthalmia,  periodic  (p.  341). — This  is  a  recurrent  disease  which 
in  its  ordinary  course,  terminates  in  blindness.  A  horse  is  therefore 
unsound  if  he  is  suffering,  or  shows  any  sign  of  having  suffered  from  this 
disease. 

Paralysis  of  tJie  face  (p.  568). 

Paralysis  of  the  loins  (pp.  543  and  646). 

Poll  evil  (p.  108). 

Pumiced  feet  {^.  202). 

Quidding  is  a  symptom  of  some  unsoundness  which  interferes  with 
the  swallowing  of  the  food,  either  from  inability  to  swallow  ordinary 
food,  as  in  sore  throat,  or  from  want  of  masticating  power,  as  in 
diseases  of  the  teeth.  In  the  case  of  McQuaid  t;.  Farley  (Armagh 
Spring  Assizes,  9th  March,  1849,  "  Veterinarian  *'  for  1849,  p.  234),  it 
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was  ruled  by  Chief  Baron  Figot— on  appeal — that,  the  fact  of  the  horse 
taming  oat  a  qoidder,  on  acooant  of  a  broken  molar  tooth,  was  a 
breach  of  warranty  of  soundness. 

QutUor  (p.  226). 

RheumaUsm  (p.  524). — If  a  horse  has  rheumatism,  he  would  un- 
doubtedly be  unsound;  but  it  is  generally  impossible  to  prore  its 
existence,  owing  to  lack  of  distinctive  symptoms.  In  doubtful  cases 
we  might  ascribe  the  unsoundness  simply  to  lameness. 

Ringbone  (p.  249),  whether  "  true  "  or  "  false,"  is  an  unsoundness ; 
for  in  all  cases  the  bony  growth  is  in  dangerous  proximity  to  joint, 
tendon,  or  ligament,  and  is  liable  to  become  enlarged. 

Ringtfform,  parasuie  (p.  141). 

Roaring  (p.  380). 

Sallenders  (p.  161). 

Sandcrack  (p.  174). 

Scirrhous  cord  (p.  122). 
•     Seedy-toe  (p.  201). 

Sesamoiditia  (p.  44). 

Short  sight. — So  as  to  produce  shying  (p.  696) ;  or  to  interfere 
with  the  proper  performance  of  the  animal's  work. 

Shoulders,  wasted. — '*  Some  dealers  have  no  objection  to  horses  with 
wasted  shoulders  if  they  go  sound,  as  it  is  well  known  that  they  will 
perform  their  work  well  enough  if  not  put  to  the  plough.  Notwith- 
standing this,  I  hold  that  it  is  an  unsoundness  in  law,  and  that  it 
always  depreciates  the  animal's  value.  I  have  seen  many  young 
carriage-horses  suffer  from  this  form  of  unsoundness,  resulting  from 
working  in  the  plough ;  but  I  cannot  recollect  one  instance  where  they 
were  rendered  permanently  unfit  for  carriage  work "  ( Williams), 
Animals  thus  affected,  if  free  from  lameness,  might  be  certified  as 
"practically  sound  "  (p.  697). 

Side  bones  (p.  276). 

Spavin,  bone  (p.  252). 

Sprain  of  the  back  tendons,  suspensory  ligament,  or  check  ligament  ; 
or  alteration  oj  structure  in  these  parts  due  to  sprain. — The  alteration 
in  almost  all  these  cases  will  be  manifested  by  thickening,  lengthening, 
or  shortening  of  the  affected  part.  No  distinction  should  be  made,  as 
regards  the  question  of  soundness,  between  sprain  of  tendon  and 
sprain  of  its  sheath. 

Stringhalt  (p.  549). 

Thick  wind  (p.  892). — Atkinson  v.  Horridge,  Oliphant's  "  Law  of 
Horses." 

Thrush  (p.  164). 

Unnerving  ("  Neurotomy,"  p.  668). 
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Villitia  (p.  205). 

Weed  (p.  606). 

Whistling  (p.  380),  or  other  abnormal  sounds^  which  indicate 
diminution  of  the  calibre  of  the  air  passages. 

Withers,  Jistulout  (p.  106.). 

Worm  in  the  eye  (p.  844). — ^After  the  removal  by  operation,  or 
disappearance  of  the  *'  worm,"  the  eye  may  recover  its  soundness ; 
provided,  if  the  cornea  has  been  punctured,  that  the  resulting  scar  does 
not  interfeie  with  the  sight. 


Defects  which  are  Not  Necessarily  Unsoundness. 

The  following  defects,  unless  when  specially  excepted,  may  or  may 
not  be  unsoundness,  according  to  circumstances  ;  such  as  their  nature 
and  position,  the  age  of  the  animal,  and  the  description  of  the  work 
demanded  of  it. 

Broken  knees  (p.  97). 

Brushing  (pp.  87  and  90). 

Capped  hock  (p.  333)  *'i8  not  an  unsoundness  if  not  causing 
lameness,  and  arises  generally  from  the  horse  striking  the  point  of  his 
hock  against  some  hard  substance.  It  very  often  indicates  a  kicker 
either  in  harness  or  in  the  stable,  is  unsightly  when  large,  and 
depreciates  the  value  of  the  animal ''  (  Williams).  The  enlargement, 
so  as  not  to  be  an  unsoundness,  should  be  small,  and  should  present  no 
symptoms,  whatsoever,  of  inflammation.  Such  a  capped  hock  never 
interferes  with  the  usefulness  of  a  horse. 

Chapped  heels.— See  *<  Cracked  Heels  "  (p.  705). 

Contraction  oj  the  foot. — The  term,  "contracted  foot,"  is  applied  to 
a  hoof  which  is  narrower  than  natural,  from  side  to  side,  in  comparison 
to  its  length.  If  the  contraction  is  at  the  heels,  the  horse  b  said  to 
have  "  contracted  heels."  If  the  foot  is  of  the  proper  form,  but  is 
smaller  than  its  fellow,  the  animal  has  what  is  usually  called  "  odd  " 
feet.  If  both  feet  are  smaller  than  what  is  generally  met  with  in 
horses  of  the  size  of  the  animal  in  question,  the  term  "  small,*'  instead 
of  **  contracted,"  should  be  used  with  reference  to  them.  A  horse 
may  have  naturally  narrow  feet — like  those  of  a  mule — which  should 
not  be  regarded  as  a  sign  of  unsoundness;  provided  always,  that  the 
animal  goes  free  and  level,  and  shows  no  signs  of  disease.  The  same 
remark  will  apply  to  naturally  small  feet  which  are  of  the  same  size. 
Contraction  of  the  foot,  as  a  diseased  condition,  is  often  the  resolt 
of  navicular  disease,  which  almost  always  causes  the  horse  to  go  "  upon 
his  toe,"  and  consequently  throws  the  structures  in  rear  more  or  less 
out  of  work.     Formerly,  contraction  was  erroneously  looked  upon  as  a 
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cause,  and  not  as  a  result  of  unsoundness.  "  Contracted  heels  "  are 
chiefly  brought  on  by  the  horse  going  on  his  toe  ;  by  allowing  the  heels 
to  grow  t-oo  long ;  by  improper  shoeing ;  and  by  the  practice  of  cutting 
away  the  bars  and  frog.  We  often  find  thrush  associated  with  con- 
tracted heels.  A  veterinary  surgeon  would  be  extremely  chary  of 
giving  a  certificate  of  soundness  to  an  animal  with  '*  odd "  or  con- 
tracted feet.     See  page  168. 

Cornea,  specks  on  the. — The  cornea  (p.  839)  is  not  very  unfre- 
quently  wounded  by  accident.  The  scar  is  at  first  of  a  bluish  colour, 
but  subsequently  turns  white ;  a  fact  which  may  afford  some  clue  to 
the  length  of  time  that  has  elapsed  since  the  wound  was  inflicted.  On 
page  846  we  see  that  the  cornea  is  punctured  in  the  operation  for 
«*  worm  in  the  eye."  "  The  opacities  are,  only  when  sufficiently  large, 
or  when  so  situated  as  to  interfere  with  sight,  to  be  regarded  as 
causes  of  unsoundness"  (Williams). 

Crttcked  heels  (j^,  154). — As  regards  the  question  of  soundness,  it 
matters  little  if  we  are  unable  to  draw  a  sharp  line  of  distinction 
between  this  disease,  and  "  grease  ^ ;  for  any  case  of  the  former  which 
might  be  classed  as  one  of  the  latter  would  be  an  undoubted  unsound- 
ness. Although  a  slight  roughness,  or  a  few  scabs  at  the  back  of  the 
pastern  or  pasterns,  as  the  case  may  be,  might  be  passed  over ;  still, 
if  the  general  surface  of  the  skin  of  the  part  be  inflamed,  even  without 
being  broken,  the  horse  should  be  regarded  as  unsound ;  for  such  a 
condition  is  often  difficult  to  remove,  and  may  give  rise  to  a  great  deal 
of  inconvenience  to  the  affected  animal.  In  old  standing  cases,  the 
fissures  in  the  skin  may  apparently  heal  up  all  right ;  but  as  long  as 
any  thickening  of  the  part,  or  inflammation  in  it,  remains,  the  skin 
will  be  apt  to  become  sore  again  on  very  slight  provocation.  If  the 
skin  be  at  all  tender,  or  if  there  exist  in  it  any  scars  from  previous 
attacks  of  this  inflammation,  the  ailment  will  be  liable  to  assume  an 
aggravated  form,  or  to  commence  anew,  as  the  case  may  be,  if  the 
animal  be  put  to  fast  work,  on  account  of  the  skin  of  the  part  being 
subjected  to  a  greater  amount  of  bending,  and  being  more  exposed  to 
chill,  than  when  the  work  was  slow.  The  fibrous  tissue  which  forms 
the  white  mark  left  by  a  scar,  does  not  possess  the  same  degree  of 
elasticity  and  suppleness  as  the  uninjured  skin.  Besides,  when  the 
skin  is  inflamed,  it  is  but  poorly  supplied  with  lubricating  fluid  from 
the  oil  glands,  and  is  then  ill -calculated  to  resist  the  effects  of  severe 
and  continued  bending. 

Crib-biting  (p.  555). 

Cutting  (p.  90). 

Eczema,—See  "  Skin  Diseases  '*  (p.  707). 

Feet,  brUtle.—See  "Sole, -weak"  (p.  707). 
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JFUled  legs  from  work, — If  a  horse  is  aged,  I  do  not  think  that  the 
fact  of  his  legs  being  slightly  "  filled,"  or  a  little  "  worn,"  should  be 
sufficient  to  oause  him  to  be  rejected  on  the  score  of  unsoundness ; 
provided  that  it  did  not  in  any  way  diminish  his  usefulness.  To  fulfil 
this  requirement,  the  structures  of  the  limb  should  show  no  unnatural 
heat  or  tenderness ;  the  integrity  of  the  tendons  and  ligaments  should 
be  thoroughly  assured ;  and  any  slight  fulness  which  may  be  present, 
should  have  no  appearance  of  having  been  caused  by  constitutional 
disease  or  weakness.  When  a  young  horse  shows  signs  of  work,  the 
case  is,  however,  very  different  All  such  questions  of  soundness  as 
those  of  filled  or  worn  legs  can,  naturally,  be  decided  only  by  the 
examining  veterinary  surgeon. 

Firing^  marks  of. — Some  owners,  as  a  preservative  measure,  make 
a  practice  of  firing  the  hocks  of  their  young  horses,  in  the  event  of  their 
considering  that  these  joints  show  signs  of  weakness.  Arabs  and  other 
Eastern  nations  employ  the  hot  iron  in  a  rather  indiscriminate  manner 
as  a  remedy  for  various  ailments,  some  of  which,  such  as  colic,  may  be 
but  of  a  temporary  nature.  In  all  cases  where  we  find  marks  of  the 
firing  iron,  we  should  redouble  our  efforts  to  discover  if  there  exists 
in  the  part  anything  which  might  militate  against  the  soundness  of  the 
animal ;  but  if  we  are  unsuccessful  in  our  search,  we  should  not  reject 
the  horse  because  of  the  existing  blemish,  which  in  itself  does  not 
come  under  the  definition  of  unsoundness. 

OallSy  harness  and  saddle.  —  See  remarks  by  Mr.  Baron  Parke 
(p.  695). 

Grunting  {j^.  891). 

Herpes, — See  "  Skin  Diseases  "  on  next  page. 

Hoof  split, — See  "  Split  Hoof"  on  next  page. 

Hoof  weak, — See  "  Sole,  weak  ^  on  next  page. 

Ischium,  fracture  of  tuberosity  of  (p.  809).  In  any  case,  the 
defect  should  be  mentioned  in  the  certificate. 

Knees,  broken  (p.  94). 

Legs,  filed  or  worn, — See  "  Filled  Legs  "  on  this  page. 

Mud  fever, — See  "  Skin  Diseases"  on  next  page. 

Nettle-rash, — See  *'  Skin  Diseases." 

Odd  feet.— See  "  Contraction  of  the  Foot"  (p.  704). 

Parrot  mouth  would,  naturally,  be  an  unsoundness  or  not,  according 
to  its  d^ree. 

Prurigo, — See  "  Skin  Diseases  "  on  next  page. 

Rat  tails. — See  ^  Skin  Diseases." 

BingwoiTn,  non-parasitic, — See  "  Skin  Diseases." 

Sitfasts  (p.  102). — Whenever  (which  would  be  almost  always) 
the  sitfast  occupies  such  a  position  as  would  render  it  liable  to  be 
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irritated  by  the  gear,  it  should  bo  regarded  as  an  unsoundness.  See 
following  paragraph. 

Skin  diseases  and  wounds. — Cases  under  this  heading  should  be 
decided  according  to  the  principles  laid  down  by  Mr.  Baron  Parke 
(p.  695). 

SolSf  weak. — When  this  condition  is  a  result  of  disease,  it  is  an 
unsoundness ;  but  when  it  is  a  congenital  defect  which  does  not  cause 
lameness,  it  is  not  an  unsoundness.  ^'  Mere  defective  formation,  how- 
ever, not  producing  lameness  at  the  time  of  sale,  is  not,  in  my  opinion, 
unsoundness  "  (Mr.  Justice  Cresswell,  in  Bailey  v,  Forrest,  Garrington 
and  Eirwan's  Reports,  vol.  2,  p.  131). 

Sore-shins  (p.  246). — This  form  of  bony  deposit,  unless  when 
very  exaggerated,  seldom  interferes  with  the  animal's  usefulness,  after 
the  inflammation  has  subsided. 

Speedy  cutting  (p.  90). 

Splints  (p.  231). 

Split-hoof  ('p,  183)  may  or  may  not  be  unsoundness,  according  as 
it  does  or  does  not  injuriously  affect  the  animal's  usefulness. 

Surfeit  (p.  160). — See  "  Skin  Diseases  "  on  this  page. 

Tetter,  dry  (p.  161).— See  "Skin  Diseases." 

Tetter,  humid  (p.  161).— See  "  Skin  Diseases." 

Thormighpin  (p.  326). 

Tread  {p,  90). 

Warbles. — See  remarks  by  Mr.  Baron  Parke  (p.  695). 

Warts. — See  "  Skin  Diseases  *'  on  this  page. 

Weaving. — This  is  a  vice  ;  see  p.  564. 

Windgalls. — If  a  windgall  is  soft  and  fluctuating  to  the  touch ; 
shows  no  sign  of  inflammatory  action  ;  does  not  injuriously  affect  the 
horse's  movements  in  any  way ;  and  does  not  become  heated  after 
work  ;  its  presence  may  be  regarded  as  no  detriment  to  the  animal's 
soundness,  especially,  if  the  horse  is  aged. 

Wind-sucking  (p.  564). 

Worn  legs.See  "  FiUed  Legs  "  (p.  706). 

Hereditary  Unsoundness. 

The  term,  "hereditary  unsoundness,"  is  so  frequently  applied  to 
diseases  which,  like  roaring,  spavin  and  sidebones,  are  acquired  after 
birth,  that  I  am  forced  to  include  under  this  heading  several  diseases, 
in  which  the  only  part  played  by  heredity  is  that  of  predisposition,  as 
for  instance,  by  the  transmission  of  faulty  conformation  (p.  254)  and 
other  causes  (pp.  383  to  385).  Bent  fore  legs,  twisted  pasterns,  and 
excessive  convexity  of  the  cornea,  being  faults  of  conformation,  are 
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often  hereditary.  Although  acquired  characteristics  (p.  21)  are  not 
inherited,  any  form  of  unsoundness  to  which  an  animal  might  have 
heen  predisposed,  on  account  of  faulty  conformation,  should  be  looked 
upon  in  stud  animals  with  considerable  suspicion:  for  instance,  in 
the  case  of  a  strained  back  tendon  or  suspensory  ligament,  if  the 
horse  was  ''light  below  the  knee."  This,  however,  would  be  a 
question  which  could  be  decided  only  after  a  personal  inspection. 
The  following  list  has  special  reference  to  stud  animals. 

Amaurosis  (p.  848). 

Bent  fore-legs, — Under  this  term  we  may  include  the  condition 
shown  by  some  horses,  of  "  standing  over  "  at  the  knees,  which  is  in 
many  cases  due  to  hereditary  predisposition.  The  majority  of  breeders 
are  rightly  averse  from  using  for  stud  purposes,  animals  which  show 
this  pecuHaiity.  At  the  same  time,  it  is  quite  certain  that  work  or 
injury  {e,tj,  falls)  may  induce  it,  and  that  it  may  also  be  caused  by 
neglect  in  the  management  of  the  feet.  However  brought  on,  it 
ought  to  be  looked  upon  as  a  grave  defect,  in  the  present  connectian. 

Bog-spavin  {p.  325). — If  the  hocks  are  well  formed,  this  affection 
(as  well  as  thoroughpin),  when  it  exists  to  but  a  slight  degree,  may  be 
overlooked.  Its  presence,  however,  in  aged  animals,  unless  when 
caused  by  some  accidental  sprain,  is  as  a  rule,  indicative  of  faulty  con- 
formation of  the  part.  Especially  among  heavy  cart-horses,  we  find 
the  influence  of  hereditary  predisposition  strongly  marked  in  the  case 
of  bog-spavins  and  thoroughpins,  the  possession  of  either  of  which 
affections,  if  they  were  well  developed,  should  be  sufficient  cause  for 
the  immediate  rejection  of  an  animal  for  breeding.  Heavy  entires, 
even  with  the  best  of  hocks,  are  often  apt  to  get  them  puffy,  on 
account  of  straining  them  when  covering. 

Bone-spavin  (p.  254). 

Broken  wind  (p.  377). 

Cataract  (p.  843). 

Contraction  of  the  foot  (p.  704). — The  fact  of  one  foot  being 
smaller  than  its  fellow,  especially  in  the  fore  limb,  and  if  the  difference 
of  size  be  well  marked,  would  be  sufficient  cause  for  immediate 
rejection  of  an  animal  for  stud  purposes.  It  goes  without  saying,  that 
any  congenital  deformity  of  the  foot  should  be  regarded  in  the  same 
light. 

Curb  (p.  52). — The  possession  of  a  curb  would  always  be  of  serious 
detriment  to  the  value  of  a  stud  animal,  and  especially  for  breeding 
hunters,  steeple-chasers,  and  chargers.  It  might,  however,  be  over- 
looked in  a  race-horse  of  exceptional  speed  and  stamina,  like,  for 
instance,  St.  Simon,  who  is  faulty  in  this  respect ;  for,  considering  the 
early  stage  at  which  race^horses  are  put  to  work,  we  ought  to  be  more 
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lenient  with  them  than  with  animals  that  are  given  more  time  to 
mature.  Besides  this,  they  are  not  put  so  much  on  their  haunches,  as 
are  cross-country  horses  and  troopers. 

Laminitif  (p.  184). — As  far  as  my  experience  goes,  the  fact  that  a 
sire  or  dam  having  suffered  from  laminitis,  even  with  grave  changes  in 
the  feet,  would  not  injuriously  affect  the  shape  of  the  feet  of  the 
offspring,  and  would  not  predispose  the  offspring  to  laminitis.  At  the 
same  time  we  must  remember,  that  a  horse  or  mare  with  naturally 
weak  flat  feeb  (which  would  be  ill  suited  to  resist  the  causes  of 
laminitis)  would  have  a  strong  disposition  to  transmit  the  defective 
shape  of  feet  to  the  foal. 

Navicular  disease  (p.  206). 

Ophthalmia,  periodic  (p.  341). 

Ossification  of  the  lateral  cartilages  (p.  280). 

Pasterns  tvnsted, — Here  the  toes  are  turned  either  in  or  out. 

Ringbone  (p.  249). — Any  form  of  ringbone  is  a  most  objectionable 
defect  in  a  stud  animal. 

Roaring  (p.  380). 

Side  hone  (p.  280). 

Sighij  congenital  defects  of]  supposing,  that  they  affect  the  animal's 
usefulness. 

Spavin,  bog, — See  *•  Bog-spavin ''  (p.  708). 

Spavin,  bone, — See  "  Bone-spavin  "  (p.  708). 

Splints  (pp.  232  to  235). — Splints  should  be  viewed  with  great  suspi- 
cion in  mares  and  horses  which  are  reserved  for  breeding  purposes ; 
for  the  law  of  heredity  is  well  marked  in  the  tendency,  possessed  by 
some  animals,  to  throw  out  bony  deposits  on  the  limbs,  at  and 
below  the  knees  and  hocks. 

Thick  wind  (p.  392). 

Thorovghpin.—^QQ  "  Bog-spavin  "  (p.  708). 

Whistling  (p.  880). 
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CHAPTER  XXXI. 

EXAMIlONa    FOB    SOUNDNBSS. 

First  Stage. 

Look  at  the  horse  while  he  is  standing  quietly  in  his  stall,  so 
as  to  observe  if  he  points  with  either  fore  foot;  stands  in  any 
constrained  attitude;  or  shows  signs  of  cribbing,  wind-sucking, 
or  weaving.  We  should  also  see  if  there  is  anything  peculicur  in 
his  stable  management  whioh  might  indicate  vice  or  infirmity.  For 
instance,  the  side  of  the  manger  might  be  covered  over  with  iron 
network,  or  some  strong-smelling  or  bitter  compound  to  prevent 
orib-biting.  The  horse  might  have  on  a  side-stick  or  cradle  to 
prevent  him  tearing  his  clothing;  a  crib-biting  muzzle,  or  a  strap 
round  his  neck  to  stop  him  from  cribbing  or  wind*sucking ;  or 
hobbles,  or  a  log,  if  he  is  inclined  to  kick,  or  to  injure  himself  by 
continually  pawing  the  ground  with  a  fore  foot ;  or  he  may  have 
on  his  neck  marks  of  a  orib-biting  strap.  Bales  of  one  kind  or  the 
other  are  sometimes  used  to  prevent  a  horse  which  is  that  way 
inclined  from  kicking  his  stall  or  himself  "  to  pieces  '*  drning  the 
night.  Arrangements  for  pulling  the  horse  round,  without  getting 
in  reach  of  his  teeth  or  heels,  will  be  sufficient  to  put  the  most 
careless  observer  on  guard.  For  this  important  portion  of  the 
examination  to  be  effective,  the  horse  must  be  peiiectly  tranquil 
and  cooled  down  from  the  effects  of  recent  work,  and  must  not  have 
undergone  the  process  of  being  "  warmed  up." 

Seoond  Stage. 

We  may  now  make  the  animal  move  over  from  one  side  of  his 
stall  to  the  other,  to  see  how  he  bends  his  hind  limbs ;  for  symptoms 
of  spavin  or  stringhalt  are  often  best  observed  at  this  time.  We 
must,  however,  guard  against  being  deceived  by  any  exaggerated 
hind  action,  due  to  the  horse  being  accustomed  to  stand  in  deep 
straw  bedding. 


EXAMINING  THE  EYES.  711 


Third  Stage- 
Put  a  plain  snaffle  bridle  on  the  horse;  turn  him  round  in  his 
stall;   and  examine  his  eyes,  nostrils,  and  mouth. 

EXAMINATION  OF  THE  EYES.— In  order  to  ascertain  that 
the  haw  and  conjunctiva  (the  membrane  which  lines  the  eyelids 
and  covers  tiie  eyes)  are  in  a  healthy  condition,  we  may  open  the 
eye  in  the  following  manner :  After  having  ''  made  much  "  of  the 
horse,  place  a  hand  on  his  nose  to  prevent  him  from  going  for- 
ward, or  catch  hold  of  the  lower  lip  if  he  wants  to  depress  his 
head  too  much,  l^en,  by  means  of  the  forefinger  and  thumb  of 
the  other  hand,  open  the  eyelids  by  pressing  the  ball  of  the  eye 
into  its  socket.  This  causes  the  haw  and  a  large  amount  of  the 
inside  of  the  eyelids  to  be  shown. 

To  examine  the  eyes  themselves,  we  may,  first  of  all,  look  at 
them  with  a  full  stream  of  daylight  coming  in  on  them.  They 
should  then  appear  prominent,  soft^  clear,  and  free  from  tears 
and  other  signs  of  inflammation  or  irritation.  They  should  show 
no  intolerance  of  light,  as  might  be  indicated  by  their  being 
deep-«unken ;  by  the  more  or  less  closed  condition  of  the  eyelids ; 
and  by  the  haw  projecting  more  than  usual  over  their  surface. 
The  eyelids  should  be  devoid  of  any  unnatural  fulness,  and  should 
not  present  that  peculiar  wrinkled  condition  which  is  character- 
istic of  periodic  ophthalmia.  When  an  eye  has  suffered  from  an 
attack  of  tliis  not  very  common  disease,  it  looks  dim,  weak,  and 
smaller  than  usual.  Both  eyes  should  be  of  the  same  size.  Any 
excessive  convexity  or  flatness  of  the  cornea  should  be  noted,  with 
the  view  of  ascertaining  how  it  affects  the  sight.  In  testing  for 
amaurosis  (p.  348),  we  should  try  the  sight  of  one  eye  by  shading 
the  other,  and  by  gently  moving  the  fingers  of  the  disengaged  hand 
close  to  the  uncovered  eye,  taking  care  not  to  touch,  the  eyelashes, 
nor  to  produce  a  current  of  air,  which,  by  affecting  the  nerves  of 
the  part,  might  make  the  animal  blink,  and  might  thus  convey 
a  wrong  impresion  to  our  mind. 

The  eyes  should  now  be  examined  by  means  of  a  candle,  or  small 
lamp,  in  a  place  from  which  all  other  light  has  been  excluded; 
the  object  being  to  allow  the  pupil  to  dilate  as  much  as  possible, 
so  as  to  expose  to  the  utmost  extent  the  interior  of  the  eye.  If  this 
is  not  practicable,  light  coming  from  one  direction  only,  such 
as  from  a  top  window  or  skylight,  should  be  employed.  Light 
reflected  from  white  objects,  such  as  whitewashed  walls,  a  white 
waistcoat  or  shirt  front,  should  be  carefully  excluded ;  for  it  would 
be  apt  to  cause  the  production  in  the  eye,  of  white  images,  the 
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appearance  of  which  might  interfere  with  the  accuracy  of  the 
obseryer's  scFutiny.  The  plan  of  examining  the  sight  in  the  open 
air,  while  shielding  the  eje  with  the  top  of  a  blaok  hat  from 
the  reflection  of  white  objects,  is  far  too  rough  a  procedure  by 
which  to  arrive  at  correct  reeulte.  While  covering  one  eye  with 
the  hand,  and  bringing  the  light  doee  to  the  other  eye,  and  then 
drawing  it  away,  we  should  see  if  the  pupil  of  the  eye  which  is 
being  examined  contracts  or  dilates  in  a  natural  manner;  tiiat  no 
port  ol  the  iris  is  adhei^ent  to  the  lens;  and  that  the  power  of 
contraction  and  dilatation  is  the  aame  in  both  eyes.  Each  eye 
should  be  examined  sepamtely;  for  one  may  be  completely  blind 
fiom  amaiKroeis,  and  yet  its  pupil  may  obey  the  atdmulua  of  light 
applied  to  the  sound  eye,  although  insensible  to  that  falling  on  its 
own  retina.  While  making  this  experiment,  we  should  observe  if 
the  corpora  nigra  (the  small  brownish-black  balls  which  are  to  be 
seen,  principally,  on  the  upper  margin  of  the  pupil)  are  regular;  for 
it  sometimes  happens  that  one  or  more  of  them  become  torn  away 
from  the  iris,  and  may  oonAequently  affect  the  vision.  The  cornea 
i^ould  be  carefully  examined,  to  see  if  there  are  any  soars  or 
opcu^ities  on  it;  and,  while  holding  the  candle  or  lamp  a  little 
to  one  side,  and  raised  or  depressed  as  the  case  may  require,  we 
should  look  through  the  pupil,  and  try  to  detect  on  the  lens  or 
its  capsule  any  speck,  the  existence  of  which  should  be  sufficient 
to  cause  the  r^ection  of  the  horse  for  cataract.  We  may  also 
regard  the  eye  from  one  side,  while  holding  the  taper  to  the 
front.  To  further  test  the  condition  of  the  lens,  we  may  hold  the 
light  a  little  to  one  side  of  the  eye,  and  look  for  the  three  images 
of  the  flame  that  are  to  be  seen  in  a  healthy  eye;  the  flrst  and 
brightest  being  reflected  from  the  cornea;  the  second  and  largest 
from  the  front  surface  of  the  lens;  and  the  third,  which  is  small, 
dim,  and  placed  upside-down,  from  the  back  of  the  lens.  If  the 
flame  be  slowly  moved  from  one  side  to  the  other,  the  first  two 
images  will  follow  the  direction  of  the  candle,  while  the  third  and 
reversed  one  will  go  the  opposite  way.  If  a  cataract  be  present 
and  complete,  the  third  image  will  be  absent.  If  it  be  only  partial, 
the  view  of  the  third  image  will  be  found  to  be  obetructed  when  the 
light  falls  on  the  opacity.  The  ophthalmosoDpe  might  frequently 
be  used  with  beinefii  in  the  examination  of  the  eyes  of  the  horse. 
As  its  description  is  beyond  the  limits  of  this  work,  and  as  it  re- 
quires practical  instruction  to  attain  facility  in  its  use ;  I  need  not 
further  allude  to  it  here.  In  cases  of  doubt  as  to  the  condition  of 
the  lens,  we  may  employ  a  magnifying  glass.  If  it  is  neoeaaary 
to  dilate  the  pupil,  we  may  place  in  the  eye  a  drop  or  two  of 
liquor  atropia  sulphatis  (p.  601). 
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EXAMINATION  OF  THE  NOSTRILS.— We  require  to  open 
each  nostril  in  order  to  examine  the  nasal  passages,  and  to  see 
that  the  mucous  membrane  shows  the  pink  hue  of  health.  No 
mistake  should  be  made  about  the  accidental  presence  of  dust 
in  the  nostrils,  which  should  be  examined  for  ulcers,  scars,  polypi, 
irregularity  in  the  calibre  of  the  passages,  and  for  the  existence 
of  any  discharge.  To  open,  say,  the  off  one,  hold  the  lower  lip 
with  the  left  hand,  place  the  thumb  and  forefinger  inside  the 
nostril,  and  enlarge  the  opening  by  drawing  them  apart.  The 
orifice  of  the  lachrymal  canal  should  be  in  a  natural  condition. 
It  is  found  on  the  lower  part  of  the  nostril  "  near  the  point  where 
there  is  a  line  of  demarcation  between  the  dark  colour  of  the  akin, 
and  the  rosy  tint  of  the  mucous  membrane"  (Lecoq).  The  false 
nostrils  should  be  thin,  pliable,  and  free  from  any  thickening, 
injury,  or  results  of  injuries. 

EXAMINATION  OF  THE  MOUTH.— Open  the  horse's  mouth 
and  ascertain  his  age  (see  Chapter  XXXIL).  Observe  that  the 
teeth  are  regular ;  the  tongue  and  lips  in  good  working  order ;  the 
mucous  membrane  of  the  mouth  in  a  healthy  state ;  and  the  breath, 
sweet  smelling.  A  good  way  to  open  the  mouth  is  as  follows : 
While  standing  alongside  the  horse's  near  shoulder,  catch 
hold  of  the  head-collar  or  bridle  (as  the  case  may  be)  with  the 
right  hand ;  place  the  flat  of  the  left  hand  on  the  animal's  nose, 
clear  of  the  mositrils ;  let  go  the  head-oollar  or  bridle ;  and  seize 
the  lower  lip  with  the  right  hand,  l^en  slip  the  left  thumb  down 
to  the  near  comer  of  the  mouth,  and  lift  up  with  it  the  upper  lip, 
80  as  to  be  able  to  take  an  external  view  of  the  incisors.  The  hold 
we  have  thus  got  of  the  lower  lip  will  act  as  a  fairly  effective  twitch, 
which  we  should  use  with  discretion.  To  look  at  the  tables  of  the 
incisors,  we  draw  the  tongue  out  with  the  right  hand,  placing  it 
for  preference  between  the  third  and  fourth  fingers. 

Fourth  Stage. 

Examine  the  horse  according  to  the  directions  in  Chapter  I., 
to  see  if  he  is  lame.  If  he  passes  the  ordeal  at  the  trot,  we 
may,  while  putting  him  to  severe  exertion,  observe  the  state  of 
his  wind  (pp.  387,  388  and  389).  A  certificate  of  soundness 
should  on  no  account  be  given,  bls  far  as  the  wind  i-s  concerned, 
from  the  mere  fa^t  of  the  horse  going  through  the  grunting  test 
successfully. 

The  horse  should  be  tested  for  lameness,  before  ''looking  him 
over,"  lest  the  observation  of  any  defect  might  bias  our  judgment 
as  to  the  evenness  of  the  animal's  action. 
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Fifth  Stage. 

Have  the  horse  placed  on  level  ground  with  the  attendant 
standing  in  front  of  him,  and  holding  him  straight  with  a  rein 
in  eaoh  hcmd.  The  examiner  should  then  walk  round,  and  look 
the  animal  carefully  over.  The  following  are  the  chief  points 
which  should  be  noted : — (1).  That  the  horse  stands  in  a  sound, 
healthj  attitude.  (2).  That  his  legs  are  properly  shaped,  and  do 
not  show  "  wear  *'  sufficient  to  constitute  unsoundness.  (3).  That 
he  has  got  neither  odd  nor  badlj  shaped  feet.  (4).  That  the 
look  of  his  ooat  and  his  general  appearance  indicate  good  health. 
(5).  That  the  movements  of  the  flanks  are  natural,  and  do  not  give 
the  impression  that  there  is  anything  wrong  with  the  "wind." 
(6).  That  the  hips,  or  buttocks,  are  not  "  down ;  "  no  other 
portions  of  the  pelvis  displaced;  and  the  vertebrae  of  the  tail 
uninjured.  (7).  That  the  animal  is  free  from  sore  shins,  curb, 
and  any  "  bow  "  about  the  back  tendons.  (8).  That  both  sides  of 
the  body  are  symmetrical;  and  that  there  is  no  deformity,  other 
t^an  I  have  mentioned. 

Sixth  Stage. 

Having  previously  examined  the  eyes,  nostrils,  and  mouth,  we 
should  look  over  the  face  to  see  if  there  is  any  peculiarity 
on  it,  either  from  injury  or  disease.  The  "  chin-groove,"  which 
Is  the  smooth  portion  of  the  lower  jaw,  on  which  the  curb-chain 
(when  used)  should  rest,  and  the  branches  of  the  lower  jaw»  a 
little  above  this  groove,  should  be  examined  for  signs  of  recent 
injury,  or  for  bony  deposits  resulting  from  an  improper  use  of 
the  curb.  Although  the  fault  may  lie  with  the  rider  or  driver, 
we  may  reasonably  infer  that  a  horse  whose  mouth  has  been 
pulled  about  a  good  deal  will  not  be  a  pleasant  "conveyance." 
Feel  the  space  between  the  lower  jaws  for  swollen  glands,  and 
observe  if  the  skin  over  the  larynx  has  a  swollen  appearance, 
and  if  there  be  any  mark  left  from  tracheotomy  'having  been 
performed.  Feel  the  poll  for  poll  evil,  and  the  Bpa«e  between  the 
ear  and  the  angle  of  the  lower  jaw  on  each  side,  for  enlarged 
glands.  Examine  the  ears  to  find  out  if  they  are  all  right.  Run  the 
hand  along  the  crest  to  the  withers,  and  see  that  they  are  free  from 
wounds,  soreness  or  old  scars.  If  Uie  mane  hangs  to  the  near  side, 
it  should  be  put  over,  to  see  that  it  does  not  conceal  any  wound  on 
the  neok.  Examine  the  course  of  the  jugular  vein  down  the  near 
side  of  the  neck,  for  marks  of  "  bleeding,"  and  try  if  the  flow  of 
blood  through  it  is  unimpeded.     See  that  the  near  shoulder  is  free 
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from  "  wasting "  and  hamesB-galls.  If  there  be  doubt  as  to  the 
state  of  the  muscles,  the  two  shoulders  should  be  compared  with 
each  other.  We  should  observe  that  the  neajr  elbow  is  not 
"  capped ;  "  that  the  horse  is  free  from  girth-galls,  and  is  not 
otherwise  chafed.  The  amount  of  "  wear  "  shown  by  the  near  leg ; 
any  "  standing  over "  at  the  knee ;  or  undue  uprightness  or  un- 
usual obliquity  of  the  pastern  should  be  carefully  considered.  The 
knee  should  be  examined  for  signs  of  injtiry;  the  front  of  the 
cannon  bone,  for  sore  ^ns ;  the  fetlock,  for  any  swelling  or  undue 
roundness ;  the  pastern,  for  ringbone  or  split-pastem ;  and  the  front 
of  the  coronet,  for  bony  deposit  on  the  upper  part  of  the  pedal 
bone,  or  for  a  diseased  state  of  the  coronet  itself.  Going  to  the 
back  of  the  leg,  we  may  see  if  the  animal  is  free  from  mallenders ; 
injury  of  the  check  ligament,  back  tendons  and  suspensory  liga- 
ment ;  splints ;  marks  of  "  unnerving  "  (p.  668),  speedy-cutting,  or 
of  the  use  of  a  speedy-cutting  boot ;  windgalls ;  a  puffy  condition 
of  the  fetlock ;  marks  of  "  brushing  " ;  thoroughpin  of  the  fetlock ; 
sesamoiditis ;  sprain  of  the  ligaments  at  the  back  of  the  pastern ; 
overreaches  on  the  back  tendons  or  heels;  side-bones;  cracked 
heels;  and  grease.  We  may  now  examine  the  coronet  for  quitter, 
marks  of  bleeding  and  firing,  recently  "  sprung  "  sandcrack,  tread, 
and  false^quarter.  If  marks  of  firing  be  present^  they  wiU  also  be, 
as  a  rule,  on  the  pastern.  We  may  now  feel  the  coronet  and  hoof 
to  see  that  there  is  no  unnatural  heat  in  them,  and  that  no  throb- 
bing or  unusual  fulness  in  the  blood-vessels  of  the  former  can  be 
perceived.  In  case  of  doubt,  the  state  of  these  parts  should  be 
considered  with  reference  to  that  of  those  of  the  off  fore.  We 
should  compare  both  feet,  to  see  that  they  are  of  the  same  size  and 
shape.  The  wall  of  the  hoof  should  be  looked  at  for  signs  of  in? 
flammation  of  the  feet,  sand-crack,  false-quarter,  horn  tumours, 
seedy-toe,  and  for  fissure  of  various  kinds.  The  horn  should  be 
sound  and  strong.  Having  picked  up  the  foot,  we  should  see  that 
the  heels  are  not  contracted;  the  frog  free  from  thrush,  and  well 
developed;  the  sole  concave;  and  the  ground  surface  of  the  foot 
healthy,  free  from  wounds  and  signs  of  canker.  We  should  note 
if  the  animal  has  had  the  "  seat  of  com "  recently  pared  out ;  if 
he  is  shod  in  any  pcuticular  manner  which  might  indicate 
unsoundness  or  defective  action;  and  if  his  hoofs  have  been  filed 
with  the  object  of  concealing  malformation  or  disease.  If  we 
suspect  seedy  toe,  we  may  endeavour  to  test  our  supposition  by 
tapping  the  outside  of  the  hoof  with  a  hammer.  The  practice 
of  comparing  one  leg  with  another,  should  be  followed  in  all 
cases,  especially  as  regards  the  existence  of  sprain,  "standing 
over  at  the  knees/'  slope  of  the  pasterns,  and  size  of  the  feet.  I 
have  here  purposely  omitted  the  subject  of  navicular  disease;  for, 
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as  far  as  I  know,  it  presentB  no  distinotiye  aTiuptoms,  its  pre- 
sence being  generally  Qharaoterised  by  ''pointing,"  lameness, 
and  oontraotion  of  tlie  heeU,  all  of  wMch  may  be  observed  in 
other  diseases.  We  may,  however,  strongly  suspect  that  the 
horse  has  been  treated  lor  iMa  yery  serious  ailment  (whether  or 
not  it  had  existed),  if  we  perceiye  the  mark  lelt  by  a  frog  seton. 

We  riiould  now  run  our  hand  over  the  back,  to  find  if  there  are 
any  warbles  or  sitfasts  present  The  ribs  should  be  examined  for 
fracture;  the  belly,  for  umbilical  and  yentral  herma;  and  the 
scrotum,  for  inguinal  hernia,  and  for  scirrhous  oord  in  the  case 
of  geldings,  and  of  rigs  which  have  had  one  testide  remoyed. 
If  the  animal  is  a  horse,  we  should  note  whether  he  is  an  entire, 
or  a  rig.  We  afaoidd  try  the  points  of  the  hips  to  see  that  they 
are  not  broken;  and  ahould  look  at  the  croup,  pelws,  and  tail 
for  signs  of  fracture.  It  is  well  to  remember  that  weakness  of  the 
muscles  which  raise  the  tail,  often  indicates  injury  or  disease 
of  the  spinal  oord.  An  open  and  flaccid  oondition  of  the  anus, 
generally  points  to  serious  digestiye  doangement.  The  fact  ol 
the  horse  having  been  recently  docked  should  be  noted. 

We  should  look  at  the  stifle  for  signs  of  treatment  for  disdooa- 
tion  of  the  patella,  and  should  examine  the  inside  of  the  leg, 
between  the  stifle  and  hook,  where  the  bone  is  but  thinly 
covered,  for  wounds  and  bruises.  We  may  then  look  for  capped 
hock,  curb,  thoroughpin,  bog-«payin,  sallenders,  bone-epavin, 
jarde,  and  the  varioiiis  ailments  to  which  I  have  alluded,  when 
describing  the  examination  of  the  fore  limb.  While 
examining  the  near  hind,  we  should  not  forget  to  compare  it 
with  the  off  hind,  especially  in  cases  of  suspected  spavin.  Having 
done  with  the  near  hind,  we  may  proceed  to  the  off  hind,  and 
then,  working  forwards,  finish  at  the  head. 

In  making  the  foregoing  observations,  I  have  omitted  many 
obvious  points  which  the  examiner  oould  not  fail  to  see,  when  going 
over  the  horse. 

EXAMINATION  FOR  SHIVERING.— (See  p.  567). 

FEELING  TME  FORE  LEGS.— The  following  neat  method  was 
taught  by  Professor  Williams  to  his  students  at  the  New  Veterinary 
College,  Edinburgh: — To  feel  the  near  fore,  for  instance,  the 
examiner,  while  keeping  his  knees  straight,  should  run  his  right 
hand  down  6he  front  of  the  leg  with  a  light  and  moderately  rapid 
touch.  Then,  turning  round  to  the  right,  he  should  pass  his  left 
hand,  in  like  manner,  over  the  structures  at  the  back  of  the  leg. 
The  suspensory  ligament,  which  is  more  or  less  in  Hhe  centre  of 
the  leg,  as  viewed  sideways,  will  be  felt  in  both  operations.  If 
only  one  hand  be  used,  the  impressions  fiom  the  touch  will  not 
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be  conveyed  to  the  mind  as  difltinctly  as  thejVould  be,  were 
both  hande  employed.  If  too  mudi  pressure  be  applded,  or  the 
hand  be  allowed  to  dwell  too  long  in  its  course,  an  incorreot 
impression  may,  very  possibly,  be  formed.  It  is  a  slovenly  and 
somewhat  ridioulous  procedure  to  squait  down  and  feel  a  leg 
with  both  handfl,  one  to  the  front,  the  other  to  the  rear,  at  the 
same  tame.  When  feeling  the  off-fore,  the  left  hand  should  go  down 
the  fronft  of  the  leg;  and  the  rig^ht,  the  back  of  the  limb. 

EXAMINATION  FOR  HIGH  PLANTAR  NEURECTOMY,  see 
p.  670. 

EXAMINATION  FOR  MEDIAN  NEURECTOMY.— When  a 
veterinary  surgeon  is  examining  a  horse,  it  is  necessary  for  him  to 
find  out  if  this  operation  has  been  performed.  On  this  important 
subject,  Professor  Hobday  writes  as  follows  in  the  "Veterinary 
Record"  of  2nd  April,  1898:  "Whilst  agreeing  that  the  scar 
must  be  looked  for,  I  do  not  think,  from  an  experience  of  more 
than  150  median  neurectomies,  that  if  this  exists  it  would  be  of 
any  value  to  test  sensation  in  or  around  the  knee  joint.  One  of 
the  things  which  seem  to  surprise  the  "knowing"  client  most  is 
that  when  tested  in  the  usual  manner  with  a  pin  or  sharp  instru- 
ment on  the  inside  of  the  leg,  the  animal,  in  by  far  the  majority 
of  instances,  still  gives  evidence  of  feeling  the  stimulus. 

"  In  many  cases,  particularly  in  dark  bay,  brown  or  black  horses, 
it  is  a  matter  of  the  greatest  difficulty  to  find  the  scar,  and  in  some 
instances  I  am  sure  that  even  the  most  careful  examiner  would 
pass  it  over  if  he  trusted  to  that  alone ;  but  what  is  to  be  searched 
for  in  addition  is  the  hole  in  the  faschia  covering  the  internal 
metacarpal  flexor,  this  faschia  having  been  cut  through  in  order 
to  expose  the  median  nerve. 

"  Mr.  Browning,  M.R.C.V.S.,  one  of  the  College  tutors,  was  the 
first  to  make  this  observation  in  the  Free  Clinique,  and  now  we 
always  rely  upon  it.  This  hole  can  be  felt,  if  present,  by  applying 
the  point  of  the  index  or  little  finger  over  the  region  where  the 
operation  has  been  performed.  It  is  rare  for  this  test  to  fail  to 
enable  one  to  give  a  decided  opinion,  for  if  the  space  in  the  faschia 
is  filled  up  by  a  small  hernia  of  muscle  tissue  the  latter  yields  on 
pressure,  bijt  if  a  neuroma  blocks  the  way  (and  we  have  met  with 
this  in  two  cases),  excessive  pain  is  caused." 

Seventh  Stage. 

Remove  the  shoes,  and  examine  for  corns,  seedy-toe,  bruises 
of  the  sole,  and  other  ailments  of  the  feet.  Test  the  rigidity  of 
the  sole,  and  apply  the  pincers  all  roimd,  to  see  if  there  is  any 
soreness. 
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NBCBS8ITT  FOB   SHOBING OBOWTH   OF   THB   HOOF — MBGHA17ISM   OF   HIB 

HORSB'S    foot — ^WBIOHT-BBABINa    SX7BFA0BS    OF    THB    FOOT — FOBH 

OF  THB  HBALTHT  FOOT — ^PRBPARATION  OF  THB  FOOT — ^THB  SHOB 

NAHi  HOLBS — FITTING  THB  BHOB ^PUTTINa  ON  THB  SHOB. 

Neoessity  for  Shoeing. 

Although  saddle  and  light  harnjess  horses  may  do  easy  work 
without  shoes  on  unmetalled  roads  in  countries  where  the  soil 
is  exceptionally  dry;  it  is  practically  impossible  for  them,  in 
the  great  majority  of  oases,  to  perform  ev^en  a  fair  da/s  task 
unshod  on  a  maciadamised  track,  especially  if  iShe  groimd  is  wet, 
as  it  usually  is  in  England ;  for  the  horn  of  the  hoof  will  become 
soft  and  pulpy,  from  the  fibres  absorbing  moisture.  In  many 
parts  of  India,  as  in  the  indigo  districts,  horses  which  have  good 
enough  feet  to  do  light  work  unshod  on  unmetalled  roads  during 
the  dry  season,  have  almost  inYariably  to  be  sent  to  the  bkckamith 
as  soon  as  the  rains  commence.  Not  only  has  water  a  directly 
weakening  effect  on  horn,  but  the  hoofs  of  horses  which  are  bred 
in  damp  dimatee  are  also  softer  and  weaker  than  those  of 
animals  radsed  in  dry  dimates.  The  enthusiasts  who  advocate  the 
insane  practice  of  working  horses  unshod  in  England,  on  the 
plea  that  use  would  confer  the  necessary  strength  on  the  hoofs, 
are  ignorant  of  the  fact  that  even  those  horses  whose  ancestors 
have  for  ages  been  employed  without  shoes  in  exceptionally  dry 
countries,  as  in  the  Salt  Ranges  of  the  Punjab,  have  Seen  proved, 
times  without  number,  to  be  inoapable  of  performing  work  on  wet 
metalled  roads,  or  even,  in  most  cases,  when  such  roads  are  dry, 
unless  their  feet  were  artificdaliy  protected.  How,  then,  may  I 
ask,  oould  English  horses,  which  are  reared  in  our  damp  climate, 
and  which  have,  naturally,  hoofs  of  not  half  the  strength  and  hard- 
ness of  the  Eastern  animals,  be  expeoted  to  work  unshod!    When 
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we  come  to  heavy  draught  labour,  the  idea  appears  still  more 
preposterous;  for  we  find  that  manj  of  our  cart  horsee  actually 
wear  through  a  greater  thickness  of  iron,  than  there  is  horn 
secreted;  bo  that,  were  we  to  emdeayour  to  harden  their  feet 
by  using  them  unshod,  ,we  should  hare  to  wait  until  the  horn 
of  their  feet  had  beoome  harder  than  iron,  before  our  object  would 
be  attained !  Again,  I  may  ask,  would  shoes  have  been  generally 
adopted,  had  not  experience  taught  horse  owners  the  imperative 
necessity  for  their  employment  under  modern  and  civilised 
requirements  ? 

Young  horses  require  to  be  shod,  or  i/heir  shoes  removed, 
oftener  than  older  animals;  because  the  horn  of  their  feet  grows 
faster.  A  three  or  four  year  old  should  generally  have  his  shoes 
taken  off  every  three  weeks;  though  an  aged  horse  may  go 
a  week  longer. 

Growth  of  the  Hoof. 

The  hoof  grows  about  4  inches  in  the  year.  Usually,  the  yearly 
growth  at  the  heels  is  about  ^  inch  more  than  at  the  toes;  but 
there  are  exceptions. 

Mechanism  of  the  Hone's  Foot. 

THE  FOOT  AS  A  LEVER.— I  may  explain  to  those  of  my 
readers  who  are  unacquainted  with  anatomical  mechanics,  that 
the  movements  of  the  limbs  are  due  to  the  action  of  muscles  on 
bones. 

A  muscle  (which  is  the  leeji  part  of  meat)  has  the  power 
of  contracting  in  length  on  being  stimulaAed  by  its  nerves. 
Muscles  are  attached  to  bones,  as  a  rule,  by  tendons,  which  are 
hard  and  inelastic  continuations  of  their  reepective  muscles. 

If  we  regard  the  muscle  which  bends  the  foot  and  aids  in 
raising  it  from  the  ground,  we  shall  find  that  it  lies  at  the  back 
of  the  forearm;  tha.t  it  is  attached  at  its  upper  end  to  the  bones 
near  the  elbow,  and  at  its  lower  end  by  a  tendon  (the  flexor 
perforans,  see  Fig.  6)  which  runs  down  the  back  of  the  leg,  at 
and  below  the  knee;  passes  over  the  back  of  the  fetlock;  goes 
down  the  back  of  the  pastern ;  and  is  finally  attached  to  the  base 
of  the  pedal  (coffin)  bone.  This  tendon  forms  one  of  the 
two  well-known  "back  tendons."  "When  the  horse  is  stand- 
ing at  rest,  both  the  tendon  and  its  muscle  are  "  on  the  stretch,"  by 
reason  of  the  back  of  the  fetlock  pressing  against  the  tendon. 
On  the  signal  being  given  from  the  brain,  the  nerves  of  this 
muscle  stimulate  it  to  contract,  and,  on  its  becoming  shorter,  the 
pastern  and  fetlock  joints  are  bent  and  the  heel  raised.     If  we  look 
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from  a  meciianical  point  of  vie^  upon  the  aotion  of  this  muscle, 
we  shall  perceive  that  we  have  a  lever  of  the  second  order  at  work 
(Fig.  180).  We  have  the  weight  (W)  impressed  downwards  by 
the  cannon  bone ;  the  power  (P)  acting  upwards  by  the  pull  on 
the  tendon  due  to  the  contraction  of  the  muscle  ]  while  the  fulcrum 
(F)  is  the  ground  at  the  toe.  The  relations  of  power  and  weight 
in  a  state  of  equilibrium,  are:  — 


P  :  W 


WF  :  PF. 


Hence  the  farther  away  the  toe  is  from  a  perpendicular  drawn 

p 
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Fig.  1 80. — Mechanism  of  the  Horse's  Foot. 

through  the  pastern  joint  (when  the  animal  is  standing  at  rest), 
the  greater  will  be  the  strain  thrown  on  the  back  tendons,  both 
when  standing  still  and  during  movement.  From  this  we  may 
draw  the  following  practical  deductions  :  — 

(1)  That  the  longer  the  hoof  is  allowed  to  grow  (supposing 
the  heel  and  toe  to  increase  equally  in  length),  the  severer  will 
be  the  strain  on  the  back  tendons ;  for  the  effect  of  this  increased 
growth  will  be  to  still  further  remove  the  toe  beyond  the  per- 
pendicular which  passes  through  the  fetlock  joint. 

(2)  A  similar  effect  will  be  produced  if  the  heels  be  lowered 
without  reducing  the  toe,  or  if  a  shoe  with  a  thick  toe  and  thin 
heels  be  used. 
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(3)  The  strain  on  the  tendons  will  be  lessened  if  the  reverse 
of  the  operations  described  in  (1)  and  (2)  be  performed. 

For  the  sake  of  simplicity  of  explanation,  I  have  considered 
the  action  only  of  the  perforatis  tendon,  which,  however,  is  aided 
by  the  other  back  tendon  (the  perfora4^us). 

THiE  FOOT  AS  A  SPRING.— Besides  the  action  of  the  foot  as 
a  lever,  it  also  serves  as  a  spring;  the  mechanical  advantages  of 
the  one  being  directly  opposed  to  those  of  the  other.  Thus,  the 
better  the  leverage,  l^e  worse  the  spring;  and  vice  versd.  It  is 
evident  from  the  considerations  already  discussed,  that  the  lower 
the  heels  with  relation  to  the  toe  and  the  less  upright  the 
pastern,  the  greater  freedom  does  the  leg  enjoy  from  concussion; 
although  the  power  which  it  derives  from  the  back  tendons  wiU 
work  at  a  greater  mechanical  disadvantage. 


Fig.  i8i.— Slope  of  50^.  Fig.  182.— Slope  of  $5^- 

COMPARATIVE  LEVERAGE  AND  SPRING  OF  THE  FORE 
AND  HIND  FEET.— Were  there  no  such  thing  as  injury  to  the 
limbs  from  concussion,  we  would  naturally  get  the  hoof  as  upright 
as  practicable,  so  as  to  allow  the  back  tendons  to  work  at  the 
greatest  possible  mechanical  advantage.  The  bad  effects  of  con- 
cussion have,  however,  to  be  provided  for,  especially  as  regards 
the  fore-feet,  which  are  much  more  liable  to  suffer  from  them 
than  are  the  hind  feet.  It  is  impossible  to  determine  with  exact- 
ness the  proper  respective  slopes  of  the  fore  and  hind  hoofs ;  but 
from  an  examination  of  a  large  number  of  feet  which  have  never 
worn  iron,  I  conclude  that  the  former  should  be  about  50°  and  the 
latter  not  le^s  than  55°  (Figs.  181  and  182).  It  is  instructive 
to  note  that  a  considerable  amount  of  power  of  propulsion  is 
lost  by  the  angle  of  inclination  of  the  hind  feet  being  too  small; 
which  condition  is  also  a  predisposing  cause  of  spavin  (p.  254). 
This  is  a  praotdo&l  point  which  is  very  important  to  owners,  and 
especially  to  those  who  keep  race-horses. 
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MEASURING  THE  SLOPE  OF  THE  HOOF.— Fig.  183  will 
explain  the  action  of  a  clinometer  which  I  have  devised  for  this 
purpose.  It  can  be  made  out  of  a  piece  of  wood,  ivory,  metal, 
cardboard,  or  other  suitable  material,  and  it  is  provided  with  a 
plumb  line. 

LOWERING  THE  HOOF.— If  the  foot  is  of  the  proper  slope, 
but  too  long,  it  should  be  reduced  equally  at  heels,  quarters,  and 
toe  (Fig.  184).  If  the  toe  be  too  long,  but  the  heels  of  right 
height,  the  toe  should  be  lowered  in  a  straight  line  to  the  heels, 
which  should  not  be  touched  (Fig.  186);  and  vice  versd. 


Weight-bearing  SarfiEioes  of  the  Foot. 

The  horn  of  the  wall,  sole,  frog  and  bars  is  secreted  by  a 
membrane  which,  to  borrow  the  words  of  Ghauveau,  covers  a 
portion  of  the  pedal  bone  and  soft  structures  of  the  foot,  like  a 
Book;  while  the  hoof  acts  the  part  of  a  boot.  As  this  mem- 
brane is  highly  sensitive;  tiie  groimd  surface  of  the  foot  is 
constructed  so  that  the  necessary  weight-beanng  points  may  be 
obtained  without  injury  to  it.  With  this  object,  that  portion 
of  the  sole  which  is  immediately  underneath  i«he  pedal  bone,  and 
whioh  is  protected  by  hard  horn,  is  constructed  in  the  form 
of  an  arch;  for  were  it  level,  the  memibrane  would,  at  every 
step,  be  in  danger  of  becoming  pinched  between  these  two  hard 
substances— the  sole  and  the  pedal  bone.  The  weighit-bearing 
surfaces,  therefore,  are  as  follows: — (1)  the  ground  surface  of  the 
waU  and  that  portion  of  the  sole  which  is  not  directly  underneath 
the  pedal  bone  (see  a  &  on  right-hand  side  of  Fig.  186);  (2)  the 
frog,  which  is  endowed  with  elasticity,  and  which  oonsequently  can 
bear  pressure  without  getting  its  secreting  membrane  hurt;  (3) 
the  bars,  which  are  continuations  of  the  wall.  We  may  readily 
see  that  the  weight-supporting  functions  of  the  frog,  outer  portion 
ol  the  sole,  and  bars,  should  be  fully  utilised ;  for  if  the  wall  alone 
be  subjected  to  concussion,  the  resulting  strain  on  that  portion 
of  the  secreiing  membrane  which  the  wall  covers,  namely,  tie  sen- 
sitive laminae,  may  become  so  excessive,  that  laminitis  may  ensue. 
The  weight^bearing  surface  at  the  toe  is  far  broader  than  at  the 
heels  (Fig.  72,  p.  217);  for  the  slope  of  the  foot  is  less,  and  the 
thickness  of  the  wall  greater,  at  the  former,  than  at  the  latter. 
That  portion  of  the  sole — "  the  seat  of  com  "  (Fig.  73,  p.  221) — 
which  lies  in  the  angle  formed  by  the  WaU  and  the  bars,  should 
on  no  account  bear  weight;  because  a  part  of  the  pedal  bone  is 
immediately  above  it,  and  the  sole  which  covers  it  is  very  thin. 


MEASURING  SLOPE  OF  HOOF. 


723 


46* 


724  SHOEING. 

Consequently  the  secreting  membrane  above  it,  is  particularly 
liable  to  injury. 

If  we  examine  the  worn  shoe  of  a  normal  fore  foot,  we  shall 
find  that  it  has  sufltaaned  the  greatest  amount  of  wear  a  little  to 
the  outside  of  the  toe  and  not  in  the  exact  direction  of  the  long 
axis  of  the  fooit.  In  £act,  the  outside  half  of  a  normal  fore  foot 
sustains  more  wear  than  the  inside  half,  an  inference  which  we 
might  draw  from  the  fact  that  the  horn  of  the  former  is  thicker 
than  that  of  the  latter. 

In  order  to  meet  the  wear  and  tear  to  which  the  foot  is 
subjected  by  contact  with  the  ground,  when  the  animal  roams 
about  under  natural  conditionB,  the  horn  of  the  wall  is  endowed 
with  the  property  of  growing  to  a  practioally  indefinite  length; 
though  the  horn  of  the  sole  and  frog  will  not  increase  beyond  a 
useful  limit.     The  thickness   of  the  sole   is   regulated  naturally 


Fig.  184. — Lowering  hoof  all  round.         Fig.  185. — Lowering  toe. 

by  itfl  outer  layers  of  horn  exfoliating  (flaking  off),  when  the 
sole  has  reached  its  proper  thickness.  The  frog  cannot,  under 
ordinary  conditions,  grow  too  long;  firstly,  because  its  outer 
layers,  also,  flake  off;  and,  secondly,  becaufie  it  will  stop  increasing, 
as  soon  as  it  is  relieved  of  pressure  by  reason  of  the  more  rapid 
growth  of  the  wall.  As  we  require,  when  shoeing,  to  utilise  the 
whole  of  the  weigh/t-bearing  surface  at  our  disposal,  as  well  as  to 
preserve  the  hom-seoreting  membrane  from  injury;  we  may  con- 
clude that  the  sound  parts  of  the  frog  and  of  the  arched  portion  of 
the  sole  should  be  left  untouched  by  the  knife  or  other  instrument, 
and  that  the  wall  and  bars  should  be  kept  sufficiently  "  short,"  to 
allow  the  frog  and  outer  portion  of  the  sole,  also,  to  support  weight. 

Form  of  the  Healthy  Foot. 

1st.  The  frog  is  large  (Fig.  49,  p.  167)  and  comes  well  down 
on  the  ground,  so  as  to  act  as  a  buffer  in  diminishing  the  effects 
of  concussion,  and  also,  by  its  form  and  nature,  to  prevent  the 
animal  from  slipping. 
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2nd.  The  sole  is  thick,  strong  and  arohed. 

3rd.  On  level  ground,  the  weight-bearing  surface  of  the  foot 
is  composed  of  the  frog,  wall,  bars,  and  the  outer  portion  of  the 
sole. 

4th.  The  slope  of  the  fore  foot,  viewed  in  profile,  will  as  a 
rule  be  about  50°;  and  that  of  the  hind  feet  will  be  from  56° 
to  60°.  This  difference  in  obliquity  between  the  hoofs  of  the 
different  extremities,  is  due  to  the  fact,  that  the  hind  feet  are 
chiefly  required  for  propelling  the  animal,  and  the  fore  feet  for 
supporting  his  weight;  hence,  the  wear  of  the  former,  at  the 
toes,  is  greater  than  that  of  the  latter.  The  slopes  which  I  have 
taken  for  both  fore  and  hind  hoofs,  are  an  average  of  those  I 
have  observed,  from  time  to  time,  among  a  number  of  unshod 

SmsiUw  IwnmaM^"/^  Sfwrt pasiemhons 
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Fig.  1 86. — ^Vertical  and  transverse  section  of  a  hoof,  the  shoe  of  which 
is  concave  on  the  right  side,  and  "  seated  "  on  the  left  side. 

horses;  for  I  have  fdt  justified  in  assuming  that,  as  the  unpro- 
tected hoof  readily  wears  down  by  friction  with  the  ground,  it 
will  assume  the  slope  best  fitted  for  performing  its  functions. 

5th.  In  the  unshod  foot  the  toe  is  rounded,  as  a  result  of 
wear. 

Preparation  of  the  Foot. 

As  the  shoe  ought  to  be  employed  simply  as  a  protection 
against  excessive  wear  of  horn;  it  should  be  applied  in  such  a 
manner  that  it  will  interfere,  as  little  as  possible,  with  the  natural 
shape  and  uses  of  the  foot.  Hence,  previous  to  its  being  put  on, 
the  hoof  should  be  brought  into  a  natural  shape,  as  regards  its 
slope  and  weight-bearing  surfaces ;  except  that  the  wall  and  outer 
portion  of  the  sole  should  be  reduced  so  as  to  allow  for  the 
thickness  of  the  shoe.  Although  the  horn  of  the  hoof  grows 
at  about  the  same  rate  all  round;  still,  when  the  animal  is  shod, 
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the  shoe,  being  immoyable  at  the  toe,  protects  it  from  wear,  but 
the  heels  are  constantly  battered  down  bj  the  iron  of  that  part. 
Hence,  when  the  shoe  has  been  on  for  some  time,  the  toe  will 
require  to  be  reduced  much  more  than  the  heels.  As  a  rule,  in 
order  to  allow  for  the  thickness  of  the  shoe,  the  toe  will  require 
to  be  lowered  as  much  as  possible,  without,  however,  running  any 
chance  of  making  the  horse  "  go  tender."  It  is  advisable,  there- 
fore, to  begin  by  lowering  the  foot  without  toudiing  the  heels; 
and  when  the  horn  at  the  toe  has  been  sufficiently  reduced,  we  may 
see  if  we  cannot  lower  the  heels  without  injuriouely  affecting  the 
slope  of  the  foot.  Usually,  a  good  deal  of  confusion  exists  in 
the  application  of  the  terms  "  lowering  the  toe "  and  "  shortening 
the  toe,"  whichj  in  its  correct  acceptation,  means  reduction  of  the 
length  of  the  long  axis  of  the  hoof  by  vertical  removal  of  horn  at 
the  toe.  In  lowering  the  toe,  the  removal  is  effected  horizontally. 
Approval,  in  a  general  way,  of  the  adage  that  we  should  fit  the 
shoe  to  the  foot,  and  not  the  foot  to  the  shoe,  ought  not  to  blind 
us  to  the  advantage  to  be  obtained,  in  many  cases,  from  increased 
leverage,  by  shortening  the  toe;  that  is,  by  placing  the  toe  of  the 
shoe  further  back  than  the  toe  of  the  hoof,  and  then  rasping 
off  the  projecting  portion  of  horn.  This  procedure  is  almost  im- 
perative in  the  shoeing  of  the  hind  feet  of  hunters,  which  are 
generally  obliged  to  have  the  toes  of  their  hind  feet  made 
"  square,"  so  as  to  diminish  the  risk  of  over-reaching.  After  the 
reduction  of  horn  has  been  made,  the  weight-bearing  surface  of 
the  wall  and  sole  should  be  perfectly  flat.  Any  "thinning  of 
the  sole,"  "  opening  out  the  heels,"  paring  down  the  frog,  or  cutting 
away  the  bars,  should  on  no  account  be  allowed ;  beyond  slightly 
easing  off  the  "seat  of  com"  with  the  drawing  knife,  so  that 
the  shoe  may  not  press  on  it,  and  removing  any  loose  portions 
of  the  frog  in  order  to  prevent  the  lodgment  of  moisture,  which 
would  tend  to  rot  the  frog.  In  lowering  the  wall  and  bars  it  is 
perhaps  safest  to  restrict  the  shoeing  smith  to  the  use  of  the 
rasp;  although  the  drawing  knife  will  be  required  to  cut  away 
any  loose  or  undermined  portions  of  the  frog.  Care  should  be 
taken  that  the  heels  and  quarters  are  kept  level.  If  the  heels 
are  unnatumlly  low,  allowance  should  be  made  by  the  employment 
of  thick-heeled  shoes.  "When  the  circumference  of  the  hoof  has 
at  length  been  brought  to  a  condition  to  receive  the  shoe,  the 
msp  must  finish  its  task  by  removing  the  sharp  edge,  and  rounding 
it  so  as  to  leave  a  thick  strong  border  not  likely  to  chip.  The 
unshod  hoof  nearly  always  exhibits  this  provision  against  the 
fracture  of  the  wall-fibres"  (Fleming),  When  a  horse  goes  bare- 
foot,  even  for  a  short  time,  this  should  also  be  done. 

It  was  formerly  a  very  common  custom  to  mutilate  the  horse  s 


THE  SHOE.  727 

foot  in  variouB  ways  with  the  erroneous  view  of  causing  the  heels 
to  "  open  out,"  or  to  prevent  them  from  contracting.  An  exami- 
nation of  the  animal's  foot  shows  us  that  the  horn  at  the  heels 
is  secreted  by  the  membrane  which  is  wrapped  round  the  ends 
of  the  wings  of  the  pedal  bone.  Hence,  it  is  impossible  to  really 
open  out  the  heels  wi^out  first  fracturing  the  pedal  bone.  The 
horny  heels  undoubtedly  "wire  in,"  if  they  are  allowed  to  grow 
too  long;  but  this  is  a  mere  temjponary  condition.  To  use 
Professor  Williams'  words,  the  hoof  is  a  "  simple  homy  box  "  which 
neither  expands  nor  contracts,  as  these  terms  are  popularly  under- 
stood. The  foot,  like  all  other  structures,  is,  of  course,  liable  to 
waste  away  from  want  of  use;  and  it  may  be  strengthened  and 
enlarged  by  being  well  exercised,  though  not  by  any  mechanical 
contrivances  for  opening  it  out. 

The  Shoe. 

The  following   considerations   should   determine   the   shape   of 
the  shoe : — Ist.  The  foot-surface  of  the  shoe  should  be  flat,  as  in 
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Fig.  187. — Section  through  Fig.  188. — Section  through 

a  concave  shoe.  a  seated  shoe. 

a  concave  shoe  (Fig.  187),  so  that  the  outer  portion  of  the  sole 
may  aid  the  wall  in  bearing  weight.  Seated  shoes,  namely,  those 
which  are  bevelled  on  the  footrsurface  (Figs.  188  and  189),  are, 
for  ordinary  work,  wrong  in  principle,  and  were  invented  in 
those  barbarous  times  when  it  was  considered  correct  to  pare  the 
sole  so  thin,  that  it  would  yield  to  the  pressure  of  the  thumb; 
hence,  under  this  system,  all  weight  had  to  be  taken  off  the  de- 
nuded sole.  The  bevelling  of  a  seated  shoe  may  be  utilised  for 
applying  remedial  agents  to  the  sole  in  cases  of  disease  or 
injury. 

The  use  of  seated  shoes,  especially  when  the  heels  are  allowed 
to  grow  too  long,  increases  the  liabdlity  of  the  shod  foot  to 
"  pick  up  a  stone,''  by  leaving  an  over-hanging  edge  of  iron  on 
the  outer  side  of  the  depression  between  the  heel  and  frog 
Such  an  accident  is  almost  impossible  with  a  concave  shoe  (or- 
dinary hunting  shoe)  attached  to  a  properly-prepared  foot.  If 
the  sole  has  been  thinned  and  the  bars  cut  away,  the  picking  up 
of  a  stone  is  apt,  particularly  when  trotting  down  hill  in  harness, 
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to  cause  the  horse  to  stumble  and  fall  bj  the  painful  pressure 
produced  on  that  part  of  the  weakened  sole  which  is  in  contact 
with  the  stone,  when  the  animal  puts  weight  on  the  foot.  I 
hare  proved  experimentally  that,  under  ordinary  circumstances, 
picking  up  a  stone  (supposing  seated  shoes  are  worn)  will  seldom 
cause  a  horse  to  go  lame,  provided  that  the  sole  and  bars  have 
not  been  mutilated.  The  extreme  frequency  of  this  accident 
being  followed  by  lameness,  shows  that  blacksmiths  as  a  rule 
make  far  too  much  use  of  the  drawing  knife  on  the  sole  and  bars. 
2nd.  In  order  that  the  frog  may  bear  weight,  the  shoe  should 
generally  be  as  thin  as  practicable,  consistent  with  its  standing 
wear  and  retaining  its  shape. 


Fig.  189. — Section  through  a  hoof  shod  with  a  seated  shoe  and 
having  the  sole  pared  out. 

3rd.  The  shoe  should,  aa  a  rule,  be  of  a  uniform  thickness  at 
the  toes,  quarters,  and  heels,  so  that  the  proper  "  bearing  *'  of 
the  foot  be  not  disturbed. 

4th.  The  shape  of  the  foot-surface  of  the  shoe  should  follow 
the  general  form  of  the  weight-bearing  surfaces  of  the  wall  and 
sole.  Hence,  it  should  be  broad  at  the  toes,  and  comparatively 
narrow  at  the  heels;  provided  always,  that  at  the  latter  part 
the  web  is  broad  enough  to  rest  on  the  bars,  as  well  as  on 
the  wall  of  the  heels  (Fig.  190).  As  the  shoe  is  not  fixed  by  nails 
at  the  heels,  a  little  margin  should  be  left,  in  the  event  of  the 
shoe  shifting,  or  of  it«  heels  opening  out.  If  such  a  contingency 
happened  without  allowance  having  been  made,  the  horn  of  the 
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heels  would  run  the  risk  of  becoming  broken  down,  which  would, 
of  course,  be  most  undesirable ;  for  the  shoeing  smith  will  generally 
find  considerable  difficulty  in  keeping  the  heels  of  the  hoof  high 
enough.  Narrow-heeled  shoes,  which  are  made  to  follow  the  shape 
of  the  ground-surface  of  the  wall  at  the  heels,  and   which  are 


Fig.  190. — Foot  surface  of  properly  made  shoe. 

recommended  by  some  authorities,  appear  to  me  to  be  wrong  in 
theory;  for  they  do  not  permit  weight  being  borne  on  the  bars. 
They  are  also  defective  in  practice,  on  account  of  allowing  no 
margin  for  accidental  shifting. 

6th.  If  it  be  intended  to  have  a  clip  at  the  toe,  an  extra  quantity 
of  iron  should  be  provided  for  it  at  that  part,  upon  which  falls  the 
greatest  amount  of  wear.     Neglect  of  this  precaution  (as  in  the 


730  SHOEING. 

case  of  making  shoes  out  of  iron  bars  of  uniform  shape  and  sub- 
stance, Fig.  191)  is  the  frequent  cause  of  the  fore  ahoes  of  saddle 
and  light  harness  horses  opening  out  at  the  heels,  and  thus 
necessitating  a  visit  to  the  smithy  before  the  proper  time.  Side 
clips  help  to  prevent  lateral  rotation  of  the  shoe,  but  toe  dips 
have  no  effect  in  this  useful  respect.  An  experience  of  eighteen 
years  among  horses  in  India,  in  which  country  clips  to  shoes  are 
very  rarely  used,  convinces  me  that  the  employment  of  toe  clips 
is  by  no  means  a  necessity.  Also  my  experience  in  England  shows 
me  that  they  are  often  a  cause  of  foot  disease,  by  exerting  hurtful 
pressure  on  the  toe  of  the  pedal  bone  and  its  sensitive  structures. 
The  result  of  this  harmful  pressure  can  often  be  seen  by  a  post 
mortem  examination  of  the  pedal  bone,  as  in  Fig.  192,  which 
exhibits  a  deep  depression  at  the  toe  of  the  pedal  bone  that  was 


Fig.  191. — Foot  surface  of  concave  bar. 

evidently  produced  by  the  pressure  of  the  clip  of  the  shoe.  Here 
we  have  a  potent  factor  in  the  formation  of  horn  tumours  (p.  213). 
The  pedal  bone  in  question  had,  on  both  sides,  large  side  bones 
(Fig.  193),  which  were  particularly  well  developed  at  the  quarters 
(p.  276). 

6th.  When  the  heels  of  the  hoof  are  unnaturally  low,  thick- 
heeled  shoes  may  be  employed. 

7th.  Care  should  be  taken  to  make  the  heels  of  the  shoes,  on 
their  foot-surface,  perfectly  flat;  so  that  the  heels  of  the  hoofs 
may  have  no  tendency  to  contract,  on  account  of  resting  on 
surfaces  which  slope  inwards. 

8th.  The  shoes  should  be  made  to  project  slightly  beyond  the 
ends  of  the  heels  (without  any  risk  being  run  of  a  fore  shoe 
getting  caught  by  a  hind  shoe),  so  that  the  heels  of  the  shoe 
may  rest  on  the  solid  pieces  of  horn  that  are  found  immediately 
behind  the  angle  formed  by  the  wall  and  bar.     If  the  heels  of 
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the  shoe  terminate  slighUy  in  front  of  these  surfaces,  they  will 
soon  become  imbedded  in  the  softer  horn  in  front,  and  it  will  be 
impossible  to  keep  the  hoof  at  its  proper  slope,  without  using 
thick-heeled  shoes.  We  may,  howeverj  get  over  this  difficulty  by 
using    tips,    which    will    leave    the    heels    of    the    foot    entirely 


Fig.  192. — Excavation  at  the  toe  of  the  pedal  bone  as  a  result  of  disease. 


uncovered.  These  tips  should  be  flat  on  both  sides,  comparatively 
thin,  and  broad  at  the  toes,  so  ae  to  make  up  in  strength  for  their 
reduced  thickness. 

9th.  The  ground-surface  of  the  inner  edge  of  the  shoe  should 
be  bevelled  (Fig.  187),  in  order  to  increase  the  foot-hold  of  the 
horse,  to  lessen  the  weight  of  metal  employed,  and  to  obviate  the 
risk  of  picking  up  stones. 
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10th.  In  order  to  conform  to  tlie  shApe  of  an  unghod  foot  wliieh 
is  in  wear,  the  ideal  horseshoe  should  haye,  as  in  Fig.  71  (p.  213), 
a  turned-up  toe  ("roll-toe"  or  "stumble-toe").  This  arrange- 
ment, whiob  is  similar  to  that  of  the  toe  of  a  shoe  whioh  has 
been  in  wear  for  a  considerable  time,  places  the  muscles  which 
bend  the  foot  {flexor  pedis  perforans  and  perforatus)  and  their 
tendons  at  a  mechanical  advantage,  by  reducing  the  distance 
between  t»he  fulcrum  (F)  and  power  (P)  of  the  foot-lever  (Fig. 
180).  It  is  almost  needless  to  say  that  a  shoe  of  the  well-made 
pattern  shown  in  Figs.  71  and  190,  could  not  be  easily  con- 
structed out  of  ordinary  bar  iron  (Fig.  191).  Either  the  shoe 
or  the  bars  would  have  to  be  machine-made. 

The  use  of  too  heavy  shoes,  not  only  causes  the  feet  to  carry 
an  unnecessary  burden,  but  it  also  necessitates  the  employment  of 
large-sized  nails,  which  are  apt  to  injure  the  wall  to  an  injurious 
extent. 

The  outer  hind  heels  may  have  low  calkins,  and  the  inner 
ones  may  be  thickened  for  ordinary  hacks  and  trappers.  I  think, 
however,  I  am  right  in  saying  that,  as  a  rule,  such  horses  go  safer, 
sounder,  longer  and  faster,  when  their  frogs  are  allowed  to  come 
on  or  near  the  ground,  than  when  the  ends  of  the  shoes  are 
turned  down.  If,  however,  calkins  have  to  be  employed,  they 
should  be  made  not  more  than  a  third  of  an  inch  in  height,  and 
the  horn  at  the  heels  should  be  proportionately  reduced.  Calkins 
on  the  outer  hind  heels  of  the  shoes  of  a  'cross-country  horse,  are 
often  of  great  assistance  to  him  in  preventing  him  from  slipping, 
when  jumping.  Heavy  draught  horses  that  are  not  required  to 
go  out  of  a  walk,  may  have  calkins  on  the  inner  and  outer  heels, 
both  before  and  behind ;  though  whatever  contrivance  is  adopted, 
care  should  be  taken  that  the  natural  slope  of  the  foot  is  main- 
tained. Hence,  it  is  generally  advisable  with  them,  to  apply 
at  the  same  time,  "  toe-pieces,"  which  will  give  greatly  increased 
power,  and  will  also  allow  the  foot  to  preserve  its  natural  slope. 
To  obtain  the  advantages  derived  from  the  employment  of  calkins^ 
and  "  toe-pieces,"  we  necessarily  lose  the  ben^t  of  frog-pressure. 

If  the  shoe  is  not  already  bevelled,  the  inside  edge  of  the  ground- 
surface  of  the  hind  shoes  at  the  toes  should  be  rounded  off,  so  that 
the  horse  may  injure  himseH,  as  little  m  possible,  in  case  he 
happens  to  over-reach.  Hind  shoes  of  'cross-country  horses 
generally  have  side  clips,  and  the  toes,  as  I  have  already  said, 
should  be  made  square— leaving  an  overlapping  rim  of  crust 
at  the  toe,  which  should  be  rounded  off  with  the  rasp— in  order 
to  lessen  the  chance  of  over-reaching. 

I  cannot  too  strongly  condemn  the  practice  which  is  carried  on 
in  some   forges,   of   invariably   applying   thick-theeled   shoes.     To 
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»uch  an  extent  is  this  observed,  in  some  instances,  that  I  have 
frequently  seen  the  heek  of  sound  strong  feet  out  down,  simply 
to  suit  these  shoes,  the  habitual  use  of  which  is  rarely  necessary. 
The  still  more  injurious  practice  of  employing  shoes  thinner  at 
the  heels  than  at  the  toes,  with  the  view  of  obtaining  increased 
frog-pressure,  has  beoome  obsolete;  for  it  was  found  to  cause  an 
injurious  amount  of  strain  to  be  thrown  on  the  suspensory  liga- 
ments and  back  tendons. 

For  ordinary  saddle  horses,  shoes  weighing  from  eight  to  ten 
ounces  each,  will  be  heavy  enough. 

In  the  foregoing  remarks,  I  have  oonfined  myself  to  the  con- 


Fig.  193. — Sidebones  particularly  well  developed  at  the  quarters. 

sideration  of  the  ordinary  shoe  with  certain  modifications ;   as  it 
•  i«  the^most  suitable  one  for  general  requirements.     The  Oharlier 
shoe  is  only  of  historic  interest;   for  all  its  advantages  may  be 
obtained  with  tips,  which  are  free  from  its  many  drawbacks. 

A  bar  shoe  for  a  fore  foot — to  be  used  when  the  horse  is  at 
work — should  be  made  heart  shaped  (Fig.  62,  p.  177);  so  that 
it  may  not  get  caught  by  the  hind  shoe. 


NaU  Holes. 

Thin  shoes,  especially  if  they  be  of  soft  iron,  should  be  fullered ; 
for  if  this  be  not  done,  and  the  nail  be  driven  flush  with  the 
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ground-surface  of  the  shoe,  the  nail  hole  will  soon  become  too 
big  for  the  head  of  the  naiL  If,  however,  the  nail  heads  project 
beyond  the  ground-surface  of  the  shoe,  they  will  quickly  get  worn 
down,  or  knocked  off;  the  result  being,  in  either  case,  that  the 
horse  will  drop  his  shoe.  With  a  fullered  shoe,  though  the  heads 
of  the  nails  are  larger  than  tbe  nail  holes,  they  will  lie  protected 
in  the  groove. 

If  a  shoe  is  made  of  hard  iron  and  has  plenty  of  substance,  it 
should  not  be  fullered;  for  if  this  be  done,  it  will  be  difficult  to 
alter  the  distance  of  the  nail  holes  from  the  outer  edge,  if  re- 
quired. The  holes  should  be  punched  square  and  to  narrow  down- 
wards (looking  at  the  shoe  when  the  foot  is  "  picked  up  ").  "  The 
square  cavity,  wide  at  the  top,  and  tapering  to  the  bottom,  gives  a 
secure  and  solid  lodgment  to  the  nail  head,  which,  of  course,  should 
be  of  the  same  shape ;  it  does  not  weaken  the  shoe,  is  easily  made, 
can  be  placed  near  the  outer  or  inner  margin  as  required,  and  when 
filled  with  the  nail  is  a^  capable  of  resisting  wear  as  any  other 
part"  (Fleming). 

Ordinary  horse-s>hoes,  as  we  are  all  aware,  are  made  with  the 
fullering  at  an  equal  distance  from  the  outside  edge  all  round  the 
shoe;  hence  the  nail  holes  have,  of  necessity,  to  be  punched  with 
little  or  no  reference  to  the  thickness  of  the  horn  which  their 
respective  nails  are  intended  to  pierce.  This  faulty  method  of 
fullering  is  a  consequence  of  the  adoption  of  the  labour-saving 
plan  of  making  shoes  out  of  straight  bars  of  iron,  in  which  the 
groove  that  represents  the  fullering  is  parallel  to  the  sides  of  the 
bar  (Fig.  191).  Supposing,  therefore,  that  the  farthest  back  nail 
holes  are  at  the  proper  distance  from  the  outside  edge  of  the  shoe, 
the  nail  holes  in  front  of  them  will  be  too  dose  to  it;  hence,  to 
obtain  sufficient  hold  for  the  nails,  the  shoeing  smith  will  be 
obliged  to  set  the  shoe  within  the  circumference  of  the  wall,  so 
that  there  is  a  rim  of  horn  left  roimd  the  fore  part  of  the  shoe, 
whioh  rim,  for  the  sake  of  appearance,  has  to  be  rasped  down«  We 
have  here  the  explanation  for  the  all-but-universal  use  of  the  rasp 
on  the  lower  part  of  the  wall,  among  ignorant  shoeing  smiths,  who, 
having  accepted  a  false  system  of  fullering,  are  forced,  in  order 
to  keep  the  shoe  on,  to  fix  it  in  a  manner  which  necessitates  the 
use  of  the  rasp  on  the  outside.  Shoeing  smiths  who  adopt  this 
faulty  system  of  fuUering,  obtain  increased  hold  for  the  nails  by 
directing  the  point  of  the  nail  more  to  the  inside  in  the 
thicker  portions  of  the  hoof  than  in  the  thinner  parts.  I 
need  hardly  say  that  if,  for  convenience  sake,  the  fullering 
has  to  be  ready-made  in  the  iron  and  if  we  do  not  wish  the 
toes  to  be  shortened  (p.  726),  it  would  be  well  to  have  the 
fullering  marked  out  for  each  shoe,  and  made  with  reference  to  the 
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yarying  thiokaiess  of  the  hool.  A  better  pkn  would  be,  after 
cutting  off  the  requisite  length  of  iron  from  the  unfullered  bar,  to 
fuller  for  eaoh  sepaiate  nail  hole,  and  not  to  carry  the  fullering  all 
the  way  round;  for  the  more  the  shoe  is  fullered,  the  weaker  does 
it  become. 

For  a  foot  with  a  full  amount  of  horn,  ^ths  of  an  inch  will 
be  about  an  average  distance  that  the  nail  holes  should  be  from 
the  outside  edge  of  the  shoe  on  its  footrsurface :  a  little  more 
towards  the  toes,  and  a  little  less  towards  the  heels. 

As  a  rule,  the  nail  holes  should  not  be  punched  before  the 
foot  is  ready  for  the  shoe  to  be  applied  to  it;  ao  that  the  smith 
may  avoid  the  parts  of  the  cru&t  which  may  have  been  pierced  by 
old  nails,  or  which  may  have  become  chipped  or  split. 

Fitting  the  Shoe. 

The  external  margin  of  the  shoe  should  accurately  coincide 
with  that  of  the  hoof,  except  when  the  toe  is  shortened.  If  that 
portion  of  the  shoe  which  is  behind  the  last  nail  hole,  be  "set" 
within  the  outside  edge  of  the  wall,  it  will  be  very  apt,  from 
constant  hammering  on  the  ground,  to  become  imbedded  into  the 
horn  near  the  heels,  which,  as  I  have  already  said,  will  conse- 
quently become  unduly  lowered. 

For  horses  used  in  ordinary  light  work,  it  is  a  clumsy  and 
unworkmanlike  practice  to  leave  a  large  margin  of  shoe  on  the 
outside  of  the  heels,  so  as  to  give  the  foot  a  false  appearance  of 
being  open  at  the  heels.  It  may,  possibly,  be  advisable  to  do  this 
with  heavy  cart-horses  that  have  calkins  to  their  shoes,  in  order 
to  give  them  increased  foot-hold. 

If  practicable,  the  shoe,  in  ordinary  cases,  should  be  fitted  on 
at  a  red  heat,  and  not  when  cold.  The  advantages  of  the  former 
over  the  latter  practice  are  as  follows : 

1st.  The  shoe  can  be  put  on  in  half  the  time. 

2nd.  Exact  juxtaposition  between  the  iron  and  the  hoof  is 
obtained,  with,  consequently,  increased  security. 

3rd.  The  bearing  surface  of  the  wall  and  sole  is  rendered 
impervious  to  water. 

ith.  The  charring  of  the  horn  renders  the  hoof  less  liable  to  split 
when  the  nails  are  being  driven. 

No  harm  can  be  done  by  shoeing  hot,  if  the  application  of 
the  hot  shoe  be  limited  to  the  indication  of  homy  eminences. 
Even  making  a  bed  for  the  shoe  by  applying  it  at  a  red  heat  is 
unobjectionable,  if  there  is  plenty  of  horn  left. 

The  heels  should  on  no  account  be  "  sprung,"  that  is,  no  space 
should  be  left  at  the  heels  between  the  iron  and  the  horn;   for 
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if  this  be  done,  the  heels  of  the  foot  will  be  subjeoted  to  a  conBtant 
process  of  hammering  while  the  horse  is  in  motion,  and  will 
consequently  be  liable  to  become  battered  down.  Besides,  grit  and 
other  substances  will  work  in  between  the  heels  of  the  foot  and  the 
heels  of  the  shoe.  Corns  may  also  be  produced  from  the  same 
cause. 

Putting  on  the  Shoe. 

The  nails  should  take  a  short,  thick  hold  of  the  crust,  and 
should  not  come  up  higher  than  one  inch  from  its  ground  surface. 

After  the  nails  are  driven,  the  rasp  should  not  touch  the 
crufit,  except  to  file,  if  neceeaary,  a  little  of  the  thin  horn  from 
underneath  the  ends  of  the  nails,  so  that  the  clinches,  when 
they  are  turned  down,  may  be  properly  supported;  and,  if  re- 
quired, to  shorten  the  toe  (p.  726). 

The  external  surface  of  the  wall  of  the  hoof  is  covered  by  a 
thin  homy  layer  (the  periople),  which  gives  it  a  smooth  and 
polished  appearance,  and  which  also  protects  the  fibres  of  the 
wall  from  the  injurious  effects  of  moisture,  dirt,  etc.  This  homy 
layer  should  therefore  be  preserved  intact,  as  far  as  possible. 

Ui^ess  a  horse  is  inclined  to  bmsh,  the  clinches  should  not 
be  filed  down ;  and,  then,  only  those  on  the  inside  quarter. 

Before  a  nail  is  struck  with  the  hammer  in  the  first  instance, 
it  is  held  in  the  nail  hole  and  inclined  a  little  inwards,  so  that 
it  may  obtain  a  firm  hold  of  the  wall.  Owing  to  the  slight  out- 
ward curve  which  is  given  to  its  point,  it  gradually  inclines 
outwards,  on  being  "  driven." 
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Duration  of  Life  of  Horses. 

Thb  chief  difficulty  in  solving  this  question,  is  the  fact  that 
owners  of  domestic  horses  generally  kill  them,  when  these  animals 
are  past  work,  and  records  of  the  respective  births  and  deaths  of 
wild  horses  are  seldom,  if  ever  made.  Goubauz  and  Barrier  tell 
us  that  their  confrh-e,  M.  Laurent,  sent  them  the  jaws  of  a 
horse  which  was  49  years  old,  and  that  in  1845  they  saw  a  horse 
of  the  Cuirassiers,  which  had  gone  through  the  Russian  campaign 
of  1813,  and,  on  that  account,  was  probably  38  years  old. 
Mr.  H.  B.  Hiles,  M.R.C.V.S.,  most  kindly  sent  me  the  jaws  of  a 
horse  which  was  42^  years  old  when  he  was  destroyed  by  his 
owner,  who  had  him  for  36  years.  The  teeth  of  this  animal 
are  shown  in  Figs.  265,  266,  and  267.  I  venture  to  say  that 
30  years  is  about  the  age  limit  of  thorough-bred  stallions  which 
are  kept  in  studs. 

M.  H.  Bouley  considers  that  high  feeding,  by  hastening  pre- 
cocity, tends  to  shorten  the  life  of  animals.  Friends  of  mine 
who  have  had  long  experience  among  horses  abroad,  inform 
me  that  horses  which  are  brought  up  under  natural  conditions  on 
grass,  until  they  are  at  least  5  years  old,  live  much  longer  than 
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those  whose  growth  has  been  stimulated  by  com.  Also,  Aristotle 
.tells  us  that  the  life  of  stabled  horses  is  much  shorter  than 
that  of  wild  ones;  and  that  mares  live  longer  than  stallions, 
which  statement  is  corroborated  by  Hartmann.  "  Stallions,  I 
understand  from  good  authorities,  do  not  live  so  long  as  cut 
horses,  notwithstanding  that  the  cut  horse  is  cut  for  the  veiy 
purpose  generally  of  exposing  it  to  hard  work  and  toil  and  in- 
juries of  many  kinds  "  (P.  Y.  Alexander). 

Means  of  Ascertaining  a  Horse's  Age. 

I  propose  in  this  chapter  to  limit  the  consideration  of  the 
animal's  age  to  the  indications  furnished  by  his  teeth.  Although 
these  indications  vary  a  good  deal,  they  are  sufficiently  reliable 
for  practical  requirements.  We  may  also  determine  whether  a 
horse  is  old  or  young,  by  his  general  appearance;  by  the  fact 
that  the  bones  on  each  side  of  his  nose  ''fall  in,''  on  account  of 
ihQ  descent  of  the  back  teeth,  as  he  gets  older;  and,  in  the  case 
of  a  grey  or  roan,  by  the  whitening  of  his  coat.  Almost  all 
horses  when  well  stricken  in. years,  show  white  iiairs,  especially 
about  the  temples.  The  depth  of  tlie  hollows  above  the  ejeA 
are,  to  a  certain  extent,  a  guide  to  the  age  of  the  animal;  al- 
though these  hollows  may  be  prematurely  deep  in  the  stock  of 
old  parents,  and  possibly,  in  young  horses  which  have  suffered 
for  a  considerable  time  from  debility.  The  curly  condition  of 
the  tail  seen  in  foals  and  yearlings,  proves  their  youthfulness. 
These  indications,  except  the  last  mentioned  one,  are  too  vague 
to  be  considered;  unless  we  are  unable  to  examine  the  mouth. 

Parts  of  a  Tooth. 

The  portion  of  a  tooth  which  is  outside  the  giun,  is  called  the 
crown],  the  portion  within  the  gum,  the  root;  and  the  line  of 
union  between  the  crown  and  root,  is  termed  the  nech  The 
grinding  surface  of  a  tooth  is  called  the  tahU, 

Different  Kinds  of  Teeth. 

A  horse's  teeth  (Fig.  194)  are  divided  into:  incisors  (front 
teeth  or  nippers);  canine  teeth  (tushes);  and  hack  teeth,  which 
consist  of  premolars  and  molars.  The  canine  teeth  occupy  an 
isolated  position  between  the  incisors  and  back  teeth,  both  of 
which  are,  respectively,  close  to  each  other.  In  the  lower  jaw, 
the  canines  are  nearer  to  the  incisors  than  in  the  upper  jaw.  The 
interval  between  the  canines  and  the  back  teeth  is  called  the 
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diastema,  interdental  epace,  ar  bar.  Mares  have  teeth  similar  to 
those  of  horses,  with  the  exception  that  the  canines  are  almost 
always  either  absent  or  in  a  rudimentary  condition  (Fig.  247). 


The  horse  has  two  dentitions,  namely,  a  milk  or  deciduous 
dentition,  and  a  permanent  dentition.  Thus,  the  incisors  and 
premolars  which  first  appear,  are  milk  teeth  that  are  respectively 
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replaced,  in  due  course,  by  permanent  teeth.  The  molars  are 
not  preceded  by  milk  teeth,  and  are  consequently  permanent.  We 
frequently  find  in  the  mouths  of  foals,  very  small,  pointed  teeth, 
where  the  canines  subsequently  appear.  Some  authorities  regard 
these  minute  teeth  as  rudimentary  milk  tushes;  but  they  are  so 
insignificant  in  size  that  we  may,  practioally  speaking,  even  while 
conceding  this  pointy  look  upon  the  canines  as  permanent  teeth. 

The  typical  dental  formula  of  the  mammalia  (animals  which 
suckle  their  young)  is  (taking  one  side  of  each  jaw)  : — 

.    .        3  1  4  3 

incieore  —        canines  —        premolars  —        molars  —  «==  44. 
3  14  3 

The  teeth  of  the  ancestors  of  ther  horse,  from  the  pHohippus 
upwards,  conformed  to  this  arrangement;  but  the  horse  of  the 
present  day  has,  as  a  rule,  only  3  premolars  (2nd,  3rd,  and  4th); 
although  in  embryo,  as  observed  by  Professor  Cossart  Ewart,  the 
Ist  premolar  is  always  present.  It  is  occasionally  found  in  the 
upper  jaw  (Figs.  224  and  236),  seldom  in  the  lower  jaw,  and,  as 
remarked  by  Goubaui  and  Barrier,  very  rarely  in  both  jaws. 
These  teeth,  whioh  are  popularly  called  "wolfs  teeth,"  are  of 
comparatively  small  size  and  have  only  one  root.  Comevin  and 
Lesbre,  who  maintain  that  these  teeth  are  always  to  be  found 
in  the  upper  jaw,  state  that  they  usually  appear  at  the  age  of 
5  or  6  months ;  that  they  generally  fall  out  along  with  the  second 
milk  premolar,  at  about  the  age  of  2i^  years;  and  are  not  re- 
placed. They  sometimes  remain  permanently  in  the  jaw.  They 
are  vestigal,  and  not  supernumerary  teeth. 

The  two  front  incisors  are  termed  central  incisors;  the  next 
pair,  lateral  incisors;  and  the  two  farthest  back,  corner  incisors. 
The  premolars  and  molars  are  numbered  respectively,  1,  2,  3,  4, 
and  1,  2,  3,  from  the  front  backwards. 

Omitting  the  first  premolar  on  accoimt  of  its  insignificant 
size  and  inconstant  appearance,  we  may  state  that  a  horse  with  a 
"full  mouth"  has  40  permanent  teeth,  namely,  12  incisors  (6  in 
each  jaw),  4  canines,  and  24  back  teeth  (6  premolars  and  6 
molars  in  each  jaw) ;  and  that  a  mare  with  a  "  full  mouth  "  has 
36  teeth.  Consequently,  their  respective  pennanent  dental 
formulae  are:  — 

3  13  3  3  3  3 

i  —        c  —        pm  —        m  —  =  40,  and  i  —        pm  —        m  —  «=*  36. 
3  13  3  3  3  3 

The  milk  dental  formula  of  both  horses  and  mares  is:  — 

3  3 

1  —        pm  —  =  24. 
3  3 
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The  milk  incisors  differ  from  the  permanent  ones  hj  being 
shorter  and  whiter;  having  a  better  defined  neck;  having  their 
exterior  surface  smooth,  while  that  of  the  others  generally  has  a 
slight  vertical  groove;  and  from  the  fact  that  the  milk  incisors 
gradually  become  shorter  and  shorter,  as  soon  as  they  come  into 
wear,  the  opposite  being  the  case  with  the  permanent  ones. 

Form  of  the  Teeth. 

The  form  of  the  milk  nippers  is  shown  in  Fig.  195.  The 
permanent  incisors  (Fig.  196)  taper  gradually  down  to  the  end 
of  the  root,  when  viewed  from  the  front,  or  from  behind; 
although  looking  at  them  in  profile,  they  are  somewhat  thicker 
away  from  the  crown  than  on  it.  Hence,  the  table,  which  at  first 
is  broad  from  side  to  side,  and  narrow  from  front  to  rear,  becomes 
in  time,  as  it  gets  worn  down,  narrower  and  narrower  from  side  to 
side,  and  slightly  broader  from  front  to  rear.  This  is  well  shown 
by  Fig.  197.     Also  compare  Fig.  240  with  Fig.  264. 

Structure  of  the  Teeth. 

The  teeth — like  scarf-skin,  hair  and  horn — ^are  a  special  form 
of  epithelium  (pp.  154  and  190).     "  Hairs  and  teeth  are  organs 

in  all  respects  homologous,  and  true  dermal  organs 

Substitute  corneous  matter  for  calcareous,  and  the  tooth  would 
be  a  hair"  (Huxley). 

The  body  of  a  tooth  (Fig.  198)  is  composed  of  an  ivory-like 
substance  called  dentine,  and  has  a  hollow  (the  pulp-cavity) 
extending  from  its  base  up  its  centre,  in  which  cavity  the  blood- 
vessels, nerves,  and  secreting  cells,  which  are  concerned  in  the 
nourishment  of  the  tooth,  are  lodged.  The  dentine  is  more  or  less 
covered  by  a  layer  of  white  and  very  hard  material  termed  enamel, 
with  which  the  animal  cuts  and  masticates  his  forage.  In  the 
milk  incisors  (Fig.  195),  the  enamel  does  not  extend  below  the 
crown.  In  all  the  permanent  teeth,  the  enamel  also  covers  the 
greater  part  of  the  root.  Over  the  whole  surface  of  each  unused 
tooth,  there  is  an  envelope  of  cement,  which  is  nearly  similar  in 
structure  to  bone,  and  which  can  be  regarded  only  as  a  covering, 
not  as  a  portion,  of  the  tooth,  because  its  development  is  different 
from  that  of  the  dentine  and  enamel.*     On  the  upper  surface  of 

*  **  Cementum  is,  according  to  Messrs.  Legros,  Robin,  and  Magitot,  developed, 
just  as  bone  is,  in  two  distinct  methods. 

"Where  it  is  not  to  be  very  thick,  and  is  to  clothe  roots,  the  ossification  takes 
place  in  membrane  (the  alveolo-dentar  periosteum),  but  where  it  is  to  form  a 
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the  incisors,  the  enamel  forms  a  depression  l>hat  is  more  or  less 
filled  with  cement,  which  soon  becomes  discoloured  by  the  food 
the  animal  eats.  The  hole  thus  made  in  the  tooth  is  called  the 
"  mark."  As  this  layer  of  cement  varies  from  one-tenth  to  one- 
half  of  an  inch  in  thickness,  the  ''mark"  wears  out  in  the  teeth 
of  some  horses,  much  quicker  than  it  does  in  those  of  others. 
The  outer  enamel  which  surrounds  the  crowns  of  the  teeth  is,  in 
the  first  instance,  covered  with  a  very  thin  layer  of  cement,  which 
is  soon  rubbed  off.  After  an  incisor  has  been  a  short  time  in  use, 
its  table  presents  two  fnore  or  less  irregular  rings  of  enamel 
(Fig.  199) :  the  outer  or  external  enamel,  and  the  inner  or  central 
enamel.  In  the  upper  back  teeth,  the  central  enamel  forms  two 
"  marks,"  which  are  circumscribed  by  an  irregular  ring  of  ex- 
ternal enamel  (Fig.  201).  Although  the  enamel  of  the  back  teeth 
of  the  lower  jaw  does  not  form  hollows  on  the  tables  of  these  teeth ; 
"  marks  "  are,  however,  made  by  the  doubling  in  of  ihe  interior 
face  of  the  enamel  (Fig.  200). 

The  pulp-cavity  in  the  incisors  extends,  at  first,  above  the 
bottom  of  the  ''mark,"  and  between  this  depression  and  the 
external  enamel  of  the  tooth  (Fig.  198).  After  the  tooth  has 
made  its  appearance,  the  tooth-pulp  commences  and  continues  to 
secrete  a  new  supply  of  dentine,  which  is  of  a  yellow  colour  and 
is  dcurker  in  hue  than  the  original  dentine.  As  soon  as  the  tooth 
is  somewhat  worn  down,  the  new  dentine  becomes  exposed;  the 
stain  thus  made  on  the  cutting  surface  of  the  incisor,  being  called 
the  dental  star. 


Changes  Undergone  by  the  Teeth  with  Age. 

The  chief  changes  are  as  follows : 
1.  Owing  to   the   pulp-cavity   being   continually  filled    from 
behind  by  new  dentine,  the  teeth  are  gradually,  though  slowly, 
forced  out  of  their  sockets.     Our  own  teeth  remain  stationary  in 
length,  after  they  have  attained  their  full  size. 

2.  The  milk-teeth  become  gr€uiually  worn  down,  and  are  re- 
placed by  permanent  ones.  The  permanent  incisors  push  out,  from 
behind,  the  milk  ones,  the  roots  of  which,  being  squeezed  between 
the  jaw  and  the  new  teeth,  waste  away;  so  that  the  milk-teeth, 
usually,  readily  drop  out.     They  may,  however,  remain  as  a  second 

thick  layer  over  the  crown,  as  in  Ruminants,  a  cartilaginous  cement  or^ui  is 
formed,  and  we  have  a  calcification  analogous  to  formation  of  bone  in  cartilage. 
Thus  the  cement  organ  is  found  in  those  animals  only  which  have  coronal  cement, 
such  as  the  Herbivora  "  (C.  S,  Tomes). 
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row  in  front,  «and  should,  in  this  case,  be  removed  by  some  suitable 
instrument. 


A  B  c 

Fig.  195.  -  A  milk  central  incisor,     a,  rear  view.     B,  front  view. 

C,  profile.     {From  Coubaux  and  fiarriir). 

3.  The  teeth  show  wear.     The  tables  of  the  permanent  incisors, 
as  they  become  rubbed  down,  change  their  form  in  the  manner 


A  B  c 

Fig,  196. — A  permanent  lower  central  incisor,     a,  front  view,     b,  rear 

view,     c,  profile.     ( From  Goubaux  atid  Barrier. ) 

alluded  to  on  p.  741,  and  as  illustrated  by  Fig.  197  and  by  the 
plates  giving  the  different  ages.     As  a  rule,   the   tushes  become 
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shorter  with  age ;  although  we  sametimes  find  them  very  long, 
and  even  with  their  rearmost  edge  sharp,  in  old  horses.     I  cannot 


Fig.  197. — A  series  of  transverse  sections  of  the  lower  right  incisors 

of  a  five-year-old  horse. 

A,  narrow  from  front  to  rear.     B,  oval,     c,  rounded.     D,  triangular. 

E,  elongated  from  front  to  rear.     {From  Goubaux  aftd Barrier.) 

satisfactorily  explain  how  it  is  that  these  teeth  usually  wear  down 
so  fast;  unless  the  friction  of  the  tongue  is  the  cause  in  question. 
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4.  The  permanent  incisors  grow  more  and  more  oblique,  owing 
to  their  shape,  and  position  in  the  jaws.     Consequently,  the  angle 


Fig.  198. — Longitudinal  section   from   front  to  rear  of  a 

permanent  central  incisor  of  the  lower  jaw. 

FA,  anterior  face,      fp,  posterior  face,      c,   cement. 

E,  enamel.     I,  ivory  or  dentine.     {From  Gaubaux  and  Barrier.) 


formed  by  the  respective  teeth  of  both  jaws,  when  the  mouth  is 
shut,   becomes   more   and   more   acute   with  age.     Their  crowns 
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increase  in  length,  on  account  of  their  wear  not  keeping  pace 
with  the  rate  at  which  the  teeth  are  pushed  out  of  their  sockets. 

5.  The  arch  formed  by  the  incisors  in  each  jaw  becomes,  gradu- 
ally, flatter  and  flatter.  At  first,  when  a  horse  has  a  *'  full  mouth,'' 
the  tables  of  the  incisors  are  so  broad  from  side  to  side,  that  the 
resulting  arch  is  as  round  as  practicable,  in  order  to  afford  room 
for  the  teeth,  which,  then,  more  or  less  radiate  outwards.  As  the 
teeth  wear  down,  they  obtain  more  and  more  room,  on  account 


Fig.  199. — Transverse  section  of  a  lower  right  central  incisor,  showing 
the  different  layers  of  the  tooth,  with  their  relative  thickness 
(enlarged).  A,  front  face.  B,  rear  face.  c,  external  cement, 
c',  central  cement.  E,  external  enamel.  e',  central  enamel. 
I,  external  dentine.  i',  internal  and  darker  coloured  dentine. 
{From  Goubai4x  afid Barrier.) 


of   their   becoming   narrower   from    side   to   side;    and   the   jaw, 
consequently,   "  falls  in." 

6.  Owing  to  the  irritation  set  up,  by  the  movement  of  the  incisor 
teeth  in  their  sockets,  when  they  become  short  with  age,  the  lining 
membrane  (periosteum)  of  the  sockets  sometimes  secretes,  around 
the  stumps,  an  excess  of  cement,  which  helps  to  keep  these  stumps 
in  their  place,  and  to  increase  the  area  of  their  cutting  surface. 
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Fig.  200.— Back  teeth  of  near  side  of  Fig.  201. — Back  teeth  of  near  side  of 

lower  jaw.    Third  molar  is  on  top.  upper  jaw.     Third  molar  is  on  top. 

In  taking  this  photograph  the  two  jaws  were  placed  side  by  side, 

with  the  teeth  of  the  upper  jaw  pointing  upwards. 
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Dates  of  Teething. 

As  a  rule,  the  incisors  of  the  upper  jaw  make  their  appearance 
sooner  than  those  in  the  lower  jaw.  At  birth,  the  central  milk 
incisors  show  themselves  under  the  gum  (Fig.  215),  and  come 
through  it  about  a  week  later  on.  The  lateral  milk  incisors  show 
through  the  gum  at  the  age  of  about  five  weeks;  and  the  comer 
milk  incisors,  when  the  animal  is  about  nine  months  old.  The 
eruption  of  the  central,  lateral,  and  comer  permanent  incisors 
respectively  takes  place  at  from  2^  to  3,  3^  to  4,  and  4^  to  5 
years  after  birth  (Comevin  and  Lesbre). 

Cornevin  and  Lesbre  ("  Trait6  de  L'Age  des  Animaux  Domes- 
tiques  ")  state  that  the  tushes  very  rarely  come  through  the  gum 
before  the  age  of  four  years;  that  they  are  well  in  view  at 
four  and  a  half;  and,  at  five  years,  are  about  the  same  length 
as  the  comer  incisors.  SoUeysel  has  pointed  out  that  the  tushes 
of  the  lower  jaw  nearly  always  precede  those  of  the  upper  jaw, 
by  two  or  three  months.  M.  Constant  has  observed  that  the 
tushes  of  the  lower  jaw  appear  at  about  the  same  time  (51  to  52 
months  old)  as  the  permanent  corner  incisors  of  the  upper  jaw; 
and  those  of  the  upper  jaw,  at  about  the  same  time  (54  months 
old)  as  the  permanent  comer  incisors  of  the  lower  jaw. 

At,  or  shortly  after,  birth,  the  foal  has  twelve  milk  back  teeth 
(premolars);  namely,  three  on  each  side  of  each  jaw.  TTiese 
teeth  take  up  the  position  that  are  subsequently  occupied  by  the 
2nd,  3rd  and  4th  permanent  premolars. 

According  to  Comevin  and  Lesbre,  the  dates  of  the  eruption 
of  the  permanent  premolars  are  as  follows:  — 


2nd  Premolar. 

3rd  Premolar. 

4th  Premolar. 

Upper.            Lower. 

Upper. 

38  to  42 
months. 

Lower. 

30  to  34 
months. 

Upper. 

Lower. 

28  to  34         26  to  32 
months.          months. 

45  to  60 
months. 

40*  44 
months. 

The  1st  molar  appears  at  from  10  to  12  months;  the  2nd  at 
about  2  years;  and  the  3rd,  at  about  4  years.  As  I  have  al- 
ready stated,  the  molars  are  not  preceded  by  milk  teeth. 

My  experience  is  that  the  respective  eruption  of  the  lower  molars 
precedes  that  of  the  upper  molars,  in  a  manner  somewhat  similar 
to  that  of  the  permanent  premolars, 
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Causes  whioh  may  Hasten  or  Retard  the 
Appearance  of  the  Permanent  Teeth. 

It  is  generally  considered,  that  thoroughbred  horses  and  those 
which  are  fed  from  an  early  >age  on  "  hard  food,"  shed  their  milk- 
teeth  «ooner  than  under-bred  animals  and  those  that  are  brought 
up  on  green  fodder.  Toussaint,  Goubauz  and  Barrier  are  of 
opinion  that  neither  breed  nor  food  has  any  influence  in  this  res- 
pect. If  this  be  the  case,  horses  differ  therein  from  horned  cattle ; 
for  a  two-year-old  Shorthorn  which  has  been  highly  fed,  shows 
as  a  rule,  the  same  "  mouth  ^'  as  an  ordinary  ox  of  two<ind-a-half 
years.  As  the  chief  function  of  the  incisor  teeth  is  the  prehension 
and  division  of  food  that  offers  a  certain  amount  of  resistance  to 
its  removal  from  the  place  it  occupies,  or  to  its  entrance  into  the 
mouth,  it  is  reasonable  to  conclude  that  horses  which  have  to  graze 
on  grass  of  a  dry  nature,  or  to  consume  forage  that  requires  a  good 
deal  of  cutting,  will  wear  out  their  incisors,  especially,  their  front 
and  middle  ones,  quicker  than  animals  that  are  fed,  principally,  on 
corn  and  ''  chop,"  which  demajid  but  little  aid  from  the  incisor 
teeth  for  their  prehension  and  division.  This  conforms  to  what 
I  have  been  told  concerning  the  rapid  wear  of  the  incisors  of  horses 
which  are  fed,  in  some  districts  of  America,  on  sugar-cane  as  a  part 
of  their  fodder.  Bizard  and  Traeger  have  remarked  that  the 
fact  of  mares  which  have  milk-teeth,  being  in  foal,  considerably 
(say,  for  a  year  or  more)  delays  the  fall  of  these  teeth  and  the 
appearance  of  the  permanent  ones.  I  have  seen  the  same  thing 
occur  in  cases  of  osteoporosis  (p.  262). 

The  fraudulent  practice  of  extracting  certain  of  the  milk  incisors, 
in  order  to  hasten  the  appearance  of  the  permanent  ones,  may  be 
successful  in  its  object  to  an  extent  of  two  or  three  months,  at  the 
farthest.  It  appears,  that  if  the  operation  be  performed  too  long, 
say,  more  than  six  months,  before  the  usual  fall  of  the  temporary 
teeth,  the  result  is  not  *'  advanced "  in  any  way ;  for  the  resulting 
wound  soon  closes  up,  and  leaves  a  hard  scar.  To  be  effectual,  it 
should  not  be  done  more  than  three  months  before  the  natural 
fall  of  the  teeth.  In  England,  we  frequently  see  that  it  has  been 
performed  on  four-and-a-half-year-old  mouths,  in  order  to  make 
them  resemble  those  of  five-year-old  animals.  The  fraud  is  easily 
recognised  from  the  fact  that  the  central  or  lateral  permanent  in- 
cisors, as  the  oase  may  be,  do  not  show  wear  commensurate  with 
the  absence  of  the  milk-teeth  which  have  been  removed.  Also,  the 
extent  of  the  eruption  of  the  replacing  teeth  is,  often,  not  sufficient 
to  account  for  the  fall  of  the  milk-teeth  which  preceded  them. 
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Many  copers,  being  ignorant  that,  as  a  great  rule,  the  upper  milk 
incisors  fall  out  earlier  than  the  lower  ones,  remove  the  latter 
only,  and  thus  perpetrate  a  transparent  fraud.  English  dealers 
often  call  these  animals  "  Yorkshire  five-year-olds/' 

Dates  from  whioh  Horses  are  Aged. 

In  England,  thoroughbreds  take  their  age  from  1st  January. 
Thus,  an  animal  ol  Stud-Book  parentage,  dropped  sluj  time,  say, 
in  the  year  1903,  would  remain  a  foal  till  the  Slst  December, 
1903;  would  be  a  yearling  on  the  following  day,  and  would  re- 
main so  up  to  the  31  St  December,  1904,  and  he  would  be  a  two- 
year-old  from  the  1st  January  to  the  31st  December,  1905.  Half- 
bred  horses  take  their  ages,  in  England,  usually  from  the  1st  May. 
In  Australia,  Tasmania,  New  ZeeJand,  and  South  Africa,  horses 
are  aged  from  the  Ist  August.  For  instance,  a  Colonial  colt  bom 
in  September,  1902,  or  in  Maroh,  1903,  will  be  a  two-year-old 
on  the  1st  August,  1904.  If  we  want  to  age  a  young  horse,  the 
actual  date  of  whose  birth  is  imknown  to  us,  we  shoiild,  in  case 
of  doubt,  assign  to  him  the  yoimger  of  the  two  ages,  if  his  '*  class 
birthday"  be  near  at  hand;  the  older  of  the  two,  if  it  be  re- 
cently past.  Thus,  suppose  an  Australian  horse  had  a  "  full  mouth  " 
({til  his  iiM^isors  permanent)  in  June,  'but  his  oomer  incisors  showed 
little  or  no  wear,  he  should  be  then  aged  as  a  four-year-old,  and, 
two  months  later,  would  become  a  five-year-old.  At  the  worst,  we 
could,  here,  be  only  a  couple  of  months  out.  But  if  we  put  him 
down  as  five,  we  should  be  adding  oai,  at  least,  nine  or  ten  months 
to  his  age.  If  a  Colonial  animal  in,  say,  September  showed  the 
condition  of  mouth  just  described,  we  should  age  hdm  as  five  years 
old;  for  if  we  put  him  down  a^  four,  we  should  be  giving  our 
sanction  to  an  animal  at  least  four  years  and  nine  months,  remain- 
ing a  four-yearK)ld  for  another  eleven  months  1  In  India,  Arabs 
and  country  breds  are  aged  from  the  1st  January.  Here,  again,  if 
we  had  to  age  in,  say,  September,  an  Arab  which  had  shed  only 
his  central  milk  incisors,  it  would  be  right  to  age  him  as  a  three- 
year-old,  if  there  was  a  doubt  as  to  his  retaining  his  lateral  milk 
incisors  until  the  1st  of  the  following  January. 

The  term,  "  rising,''  is,  as  a  rule,  applied  to  a  horse's  age,  when 
it  is  less  ihem  that  which  is  stated ;  and,  "  off,"  when  it  is  more. 
The  former  is  used  when  the  birthday  is  comparatively  near  at 
hand ;  the  latter,  when  it  has  recently  past.  Thus,  a  horse  "  rising 
five  "  is  a  four-year-old  which  is  nearer  five  than  four.  An  animal 
"  four  off,"  is  a  four-year-old  that  is  nearer  four,  than  five. 

The  large  majority  of  half-bred  horses  which  are  sold  as  five- 
year-olds  during  the  autumn  in  England  and  Ireland,  as  I  have 
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already  indicated,  are  really  only  four-year-olds.  Such  animals, 
instead  of  having  the  cutting  surfaces  of  the  corner  incisors  of  both 
jaws  fully  in  wear,  on  the  inside  as  well  as  on  the  outside  of  the 
tooth,  very  rarely  show  any  wear  of  the  upper  corner  incisors  at 
the  time  mentioned. 


Teeth  which  Retain  the  Mark  and  Central 
Enamel  Beyond  the  Ordinary  Time* 

The  depth  of  the  cavity  on  the  tables  of  the  incisor  teeth 
varies  considerably  in  different  horses,  and  even  in  particular 
pairs  of  teeth,  in  the  same  mouth.  The  thickness  of  the  layer 
of  cement  lining  these  cavities,  is  also,  as  we  have  seen  on  p.  742, 
subject  to  much  yariation.  Hence,  it  is  not  a.t  all  uncommon 
to  meet  with  mouths,  the  ''  marks "  in  which  indicate  that  the 
animal  is  ''  younger  "  than  he  really  is ;  that  he  is  "  younger  "  on 
one  side  of  his  mouth  than  on  the  other;  or  that  one  or  more  teeth 
retain  these  cavities  to  an  unusually  late  period.  The  varying 
hardness  of  the  teeth  and  ot  the  forage,  naturally  contribute  to 
irregularity  in  the  amount  of  wear.  In  less  frequent  oases,  the 
marks  disappear  earlier  than  usual.  It  is  not  a  very  rare  occurrence 
to  observe  that  the  mark  has  disappeared  out  of  the  lateral  lower 
incisors  in  a  six-year-old  animal.  These  considerations  render  the 
''  mark,"  of  itself,  anything  but  a  safe  guide  to  the  determination 
of  a  horse's  age.  The  roundness  of  the  tables  of  the  lower  central 
incisors,  and,  to  a  less  degree,  of  the  lateral  ones;  the  oval 
appearance  of  the  tables  of  the  comer  incisors ;  the  ^ortness  and 
central  position  of  the  dental  star;  the  smallness  of  the  central 
enamel  of  the  lower  central  teeth,  and  its  closeness  to  the  posterior 
edge  of  the  table ;  the  obliquity  of  the  teeth,  as  viewed  in  proiBle ; 
4nd  the  flatness  of  the  curves  of  the  incisor  teeth  will  afiEord  un- 
erring proofs  that  the  animal  ought  to  be  "  beyond  mark  of  mouth," 
namely,  over  eight  years. 

Retention,  for  an  unduly  long  .period,  of  the  apex  of  the  cone  of 
the  central  enamel  of  the  permanent  incisors,  gives  a  false  appear- 
ance of  comparative  youth  to  the  mouths  of  some  horses.  This, 
of  course,  occurs  only  after  the  cavity  (or  "  mark ")  has  dis- 
appeared; and  is  due  to  the  fact  of  the  solid  apex  of  the  cone  of 
enamel  being  deeper  than  usual;  to  the  hardness  of  the  teeth 
themselves;  or,  to  some  extent,  to  the  soft  nature  of  the  food. 
The  form  and  degree  of  obliquity  of  the  incisors,  and  the  position 
and  extent  of  the  dental  star,  will  serve  as  guides  from  which  to 
draw  correct  deductions  as  to  the  age. 
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Irregularity  in  the  Respective  Size  of  the  Upper 
and  Lower  Jaw. 

The  chief  irregularity  under  this  heading,  is  that  of  parrot- 
mouth,"  in  which  the  teeth  of  the  upper  Jaw  project^  to  a  con- 
siderable extent^  beyond  those  of  the  lower  jaw  (Figs.  202,  203, 
and  204).  Although  parrot-mouth  in  a  fully  developed  farm, 
appears  as  a  rule  only  in  old  horses ;  we  may  commonly  see,  even 
in  five  and  six  year  olds,  the  upper  central  incisors  projecting  a 
little  beyond  the  lower  ones.  Tliis  tendency  is  slightly  shown  in 
Fig.  242;  and  in  a  well-marked  manner  in  Fig.  256.  It  is 
almost  certain  that  animals  possessing  this  peculiarity  would 
become  parrot-mouthed  in  their  old  age.  Surgical  interference 
is  generally  required  in  well-developed  cases  of  parrot-mouth  ; 
because  this  condition  greatly  diminishes  the  animal's  power  of 
seizing  and  cutting  his  food  with  his  front  teeth. 

It  is  not  a  very  rare  occurrence  to  find  the  lower  jaw  slightly 
in  advance  of  the  upper  one,  which  is  a  peculiarity  that  renders 
an  animal  "  under-hung.''  I  have  seen  this  condition  in  a  horse, 
and  also  in  a  mule,  existing  to  such  an  extent  that  the  lower  front 
incisors  almost  completely  hid  from  view  the  upper  front  incisors. 
The  posterior  aspect  of  the  former  was  a  good  deal  worn  away  by 
friction  with  the  anterior  face  of  the  latter. 

Irrei^ularities  in  the  Teeth. 

We  sometimes  find  one  or  more  supernumerary  permanent  incisor 
teeth  (Figs.  205,  206,  207,  and  208),  especially  in  the  upper  jaw. 
These  teeth  form  a  more  or  less  complete  row  behind  the  ordinary 
incisors.  They  are  entirely  different  from  the  stumps  of  milk 
teeth  which  are  sometimes  retained  (Fig.  209) ;  are  inserted  more 
or  less  firmly  in  the  jaw;  and  interfere  to  a  greater  or  less  degree 
with  the  regularity  of  the  respective  positions  taken  up  in  the 
jaw  by  the  ordinary  incisors. 

In  rare  cases,  the  incisors  assume  irregular  forms  even  in  young 
mouths. 

The  presence  of  a  supernumerary  molar  is  very  rare  in  a  horse. 
Fig.  210  shows  this  peculiarity  on  the  near  side  of  the  lower  jaw 
of  a  ten-year-old  animal.  As  it  could  not  be  a  case  of  atavism 
(reversion  to  a  more  or  less  remote  ancestor),  it  was  probably 
one  of  dichotomy  (splitting  into  two  parts). 

The  irregularities  due  to  crib-biting  have  been  alluded  to  on 
page  556. 
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Bishoplng 

is  a  fraudulent  operation,  which  consists  in  giving  a  false  appear- 
ance of  youth  to  the  incisors  of  an  old  horse  (Fig.  211)  by 
shortening  the  length  of  two  or  more  of  them  and  making  cavities 
in  them  to  resemble  "  marks."  The  trick  can  be  easily  seen 
by  the  absence  of  enamel  round  the  false  "  marks " ;  by  the 
spaces  between  the  upper  and  lower  incisors,  when  the  jaws  are 
brought  together  (Fig.  212);  by  the  shape  of  the  tables;  by  the 
shape  of  the  teeth;  by  the  narrowness  of  the  neck  of  the  teeth; 
and  by  the  marks  of  the  file. 
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PABROT-MOUTH. 


Fig.  202. — Side  view  of  parrot-mouth  (nat.  size). 


Fig.  203. — Front  view  of  parrot-mouth   nat.  size). 


PARROT  MOUTH. 
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Fig.  204. — Tables  of  parrot-mouth  shown  in  Figs.  202  and 
203  (nat.  size). 
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ABNORMAL  MOUTH. 


Fig.  205. — Side  view  of  mouth  with  ten  incisors  in  upper  jaw  (nat.  size) 


Fig.  206.— Front  view  of  mouth  shown  in  Fig.  205  (nat  size). 
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Fig.  207. — Tables  of  incisors  of  mouth  shown  in  Figs.  205  and  206 
(nat.  size) 
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ABNORMAL  MOUTH. 


Fig.  208. — Mouth  of  seven-year- old  horse  with  seven  incisors  in  upper  jaw 
(nat.  size). 


STUMPS  OF  MILK  TEETH. 
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Fig.  209. — Stumps  of  ^'corner  milk  incisors  retained  in  lower  jaw  of 
horse  rising  five  (nat.  size). 
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ABNORMAL  JAW. 


Fig.  2IO. — Lower  jaw  of  horse  with  four  molars  on  near  side  (J  nat.  size). 
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BISHOPED  MOUTH. 
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Fig.  211. — Mouth  bishoped  to  make  a  fourteen-year-old  horse 
appear  to  be  a  six-year-old  (nat.  size). 


Fig.  212. — Bishoped  mouth,  showing  spaces  between  the  incisors 
of  the  two  jaws.     {From  Goiihaux  attd  Barrier. ) 
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ILLUSTRATIONS  OF  DIFFERENT  AGES. 

MOUTH    AT    BIRTH MOUTH    AT    SIX    MONTHS ^MOUTH    AT    ONB    TBAB — 

MOUTH   AT   TWO   TEARS ^MOUTH  AT   THRBB   OFF — MOUTH   AT    FOUR 

TEARS ^MOUTH  AT  FIVE  TEARS ^MOUTH  AT  SIX  TEARS ^MOUTH  AT 

SEVEN  TEARS — MOUTH  AT  EIGHT  TEARS ^MOUTH  AT  NINE  TEARS 

MOUTH   AT    TEN   TEARS MOUTH    AT   FOURTEEN    TEARS ^MOUTH   AT 

TWENTT-ONB  TEARS MOUTH  AT  THIRTT  TEARS ^MOUTH  AT  FORTT- 

TWO  TEARS. 

All  of  the  following  illustrations  are  reproductions  of  photo- 
graphs which  I  took  of  the  mouths  of  horses  of  carefully 
authenticated  ages.  Only  one  horse's  mouth  was  used  in  each 
series,  as  for  instance,  in  Figs.  213  to  216,  Figs.  217  to  220,  etc. 
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Fig.  213  — Side  view  of  incisors  (nat.  size). 


Fig.  214. — Front  view  of  incisors  (nat.  size). 
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MOUTH   AT  BIRTH. 


Fig.  215.  -Tables  of  incisors  (nat.  size;. 


The  central  milk  incisors  can  be  clearly  seen  under  the  mucous 
membrane;   the  lateral  ones,  less  plainly. 
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Fig.  216. — Tables  of  teeth  of  both  jaws{(4  nat.  size). 


The  three  milk  premolars  show  themselves  through  their  cover- 
ing mucous  membrane,  but  have  not  yet  penetrated  it. 
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MOUTH   AT   6  MONTHS. 


Fig.  218.— Front  view  of  incisors  (nat.  size}. 


MOUTH   AT   6   MONTHS. 
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Fig.  219.  —Tables  of  incisors  (nat.  size). 


When  the  mouth  is  closed,  the  central  incisors  of  both  jaws 
are  fully  in  contact,  and  the  lateral  incisors  are  partly  in  contact. 
The  comer  incisors  of  the  upper  jaw  have  made  their  appear- 
ance, but  those  of  the  lower  have  not  yet  penetrated  the  mucous 
membrane  which  covers  them,  although  they  can  be  felt  under- 
neath it. 
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MOUTH   AT   6   MONTHS. 


Fig.  220. — Tables  of  back  teeth  (J  nat.  size). 


The  three  milk  premolars  are  now  fullf  developed.  In  this 
illustration,  the  2nd  premolars  of  the  lower  jaw  are  placed  in  a 
line  with  the  4th  premolars  of  the  upper  jaw;  and  ince  versd. 


MOUTH  AT   1   YEAR. 
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Fig.  221.  —Side  view  of  incisors  (nat.  size). 


Fig.  222. — Front  view  of  incisors  (nat.  size).' 
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MOUTH  AT  1    YEAE. 


jFigji  223. — Tables  of  incisors  (nat.  size). 


As  a  rule,  the  corner  incisors,  at  this  age,  are  not  in  contact, 
as  they  are  in  this  case.  The  ''  mark  **  is  present  in  all  the 
teeth. 
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Fig.  224. — Tables  of  back  teeth  of  upper  jaw  (|  nat.  size). 


The  first  molar  has  just  appeared  thraugh  the  gum.     The  first 
premolars  (wolf's  teeth)  are  also  present. 
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MOUTH   AT   1   YEAR. 


Fig.  225.  -  Tables  of  Ixick  teeth  of  lower  jaw  (|  nat.  sire). 


The  first  molar  has   evidentlj  made   its   appearance  about   a 
month  earlier  than  the  first  molar  of  the  upper  jaw. 


MOUTH   AT  2   YEARS. 
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Fig.  226. — Side  view  of  incisors  (nat.  size).^ 


Fig.  227. — Front  view  of  incisors  (nat.  size). 
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MOUTH   AT  2  YEARS. 


Fig.  228. — Tables  of  incisors  (nat.  size). 


The  curves  made  by  the  incisor  teeth  are  much  flatter  than 
those  made  hj  the  incisor  teeth  in  Fig.  223  (mouth  at  one  year), 
and  consequently  the  comer  incisors  are  in  view,  when  the  mouth 
is  looked  at  from  the  front  (Fig.  227).  The  "marks"  have 
nearly  disappeared  out  of  all  the  incisor  teeth  of  the  lower  jaw. 


MOUTH  AT  a  YEABS. 
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Fig.  229. — Tables  of  the  teeth  of  both  jaws  (i  nat.  size). 


The  eruption  of  the  second  molars  is  now  taking  place. 
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MOUTH  AT  3  OFF. 


Fig.  230. — Side  view  of  incisors  (nat.*size). 


Fig.  231. — Front  view  of  incisors  (nat.  sire). 


MOUTH  AT  3  OFF. 
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Fig.  232. — Tables  of  incisors  (nat.  size). 


The  central  milk  incisors  were  shed  when  the  animal  was 
rising  three,  and  the  central  permanent  incisors  did  not  come 
in  contact  with  each  other  (when  the  mouth  was  closed),  until 
three  years,  or  a  little  after.  The  hold  on  the  gum  of  the  lateral 
milk  incisors  is  much  loosened. 


778  MOUTH   AT  4  YEARS. 


Fig.  233. — Side  vievf  of  incisors  (nat  size). 


,Fig.  234. — Front  view  of  incisors  (nat.  size). 


MOUTH   AT  4   YEARS. 
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Fig.  235. — Tables  of  incisors  (nat.  size). 


When  rising  four,  the  lateral  milk  incisors  fall  out  and  become 
replaced  by  permanent  ones,  whioh  do  not  become  level  with  the 
central  incisors  until  the  horse  is  four  or  nearly  four  years  old. 
At  four  years  of  a^e,  the  comer  milk  incisors  are  well  worn  down, 
the  upper  ones  being  ready  to  be  pushed  out.  The  tushes,  as  a 
rule,  begin  to  show  through  the  gum  about  this  time. 
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MOUTH   AT  4  YEABS. 


Fig.  236. — Tables  of  back  teeth  of  upper  jaw  (J  nat.  size). 


The  Ist  premolar  is  present.     The  4th  permanent  premolar  has 
come  through,  and  the  3rd  molar  is  just  appearing. 


MOUTH  AT  4  YEARS. 
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Fig.  237. — Tables  of  back  teeth  of  k>wer  jaw  (J  nat.  size). 


The  4th  permanent  premolar  and  3rd  molar  are  making  their 
appearance. 
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MOUTH   AT  5  YEAKS. 


Fig.  238. — Side  view  of  incisors  (nat.  size). 


Fig.  239. — Front  view  of  incisors  (nat.  size). 


MOUTH   AT  5   YEARS. 
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Fig.  240. — Tables  of  incisors  (nat.  size). 


About  six  months  previously,  the  corner  milk  incisors  fell  out. 
All  the  incisors  are  now  on  a  level  with  each  other;  although 
the  inner  edges  of  the  comer  ones  have  not  yet  come  into  use. 
The  width  of  the  neck  of  the  upper  comer  incisor  (viewed  side- 
ways, Fig.  238)  is  about  equal  to  that  of  the  table  of  the  tooth, 
the  outside  aspect  of  which  is^  consequently,  more  or  less  in  the 
form  of  a  parallelogram.  The  tushes  are  well  developed,  and  the 
horse  has  a  "full  mouth." 
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MOUTH   AT  5   YEAES. 


Fig.  241. — Tables  of  back  teeth  H  nat.  size). 


The  permanent  premolars  and  molars  are  now  complete. 


MOUTH   AT  6   YEARS. 
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Fig.  242. — Side  view  of  incisors  (nat.  sire). 


Fig.  243. — Front  view  of  incisors  (nat.  size). 


50 
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MOUTH   AT   6   YEARS. 


Fig.  244. — Tables  of  incisor  teeth  (nat.  size). 


The  inner  edge  of  the  corner  incisors  is  worn  level  with  ihe 
outer  edge,  and  the  central  enamel  of  these  teeth  forms  a  com- 
plete ring,  except  when  it  is  fissured,  as  in  the  comer  upper 
incisor  of  the  near  side.  The  tables  of  the  central  incisors  tend 
to  assume  an  oval  form.  The  tables  of  the  lower  central  incisors 
at  this  age  are,  as  a  rule,  won  level;  the  dental  cavity  having 
disappeared  out  of  them,  and,  in  some  cases,  out  of  the  lower 
lateral  incisors.  The  central  incisors,  viewed  from  the  front,-  are 
slightly  whiter  than  at  five  years  old,  on  account  of  their  be- 
ginning to  lose  their  coating  of  cement. 


MOUTH   AT  7   YEARS. 
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Fig.  245. — Side  view  of  incipors. 

The  neok  of  the  upper  corner  incisor  shows  a  marked  decrease 
in  width.  Usually,  the  posterior  edge  of  the  lower  corner  incisor 
is  well  in  advance  of  that  in  the  upper  jaw;  but  not  in  this  case, 
owing  to  the  fact  of  the  horse  being  inclined  to  parrot-mouth. 


Fig.  246. — Front  view  of  incisors. 

The  incisor  teeth  have  increased  in  length,  and  their  necks  have 
decreased  in  width. 

50* 
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MOUTH   AT   7  YEAKS. 


.\  A-vf?!?^ 


Fig.  247. — Mare's  mouth,  showing  tables  of  incisors  and  the  presence  of 
rudimentary  tushes. 


In  this  case,  the  respective  tables  of  the  lower  incisors  show 
about  the  same  amount  of  wear  and  their  "  marks "  have  dis- 
appeared, probably  on  account  of  the  tendency  to  parrot-mouth 
(Fig.  245).  Generally,  the  lower  comer  incisors  retain  their 
"  marks  "  at  this  age. 


MOUTH   AT  8   YEARS. 
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»  'Fig.  248. — Side  view  of  incisors  (nat.  size). 


Fig.  249. — Front  view  of  incisors  (nat.  size). 


The  decrease  in  width  of  the  neck  of  the  upper  central  incisors 
is  well  marked.     This  mouth  shows  slight  signs  of  cribbing. 
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MOUTH   AT  8   YEARS. 


Fig.  250.  ^-Tables  of  'incisors  (nat.  size). 


The  lower  corner  incisors  have  lost  their  cavities.  The  width 
of  the  tables  of  the  central  incisors  of  both  jaws  (Fig.  250)  has 
considerably  decreased.  The  curve  formed  by  the  tables  of  the 
central  and  lateral  incisors  of  the  upper  jaw  is  much  flatter  than 
in  Fig.  244. 


MOUTH  AT  9   YEABS. 
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Fig.  251. — Side  view  of  incisors  (nat.  size). 


Fig.  252. — Front  view  of  incisors  (nat.  size). 
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MOUTH  AT  9  YEARS. 


Fig.  253. — Tables  of  incisors  (nat.  size). 


Indications  of  crib-biting  are  visible  in  this  mouth.  A  slight 
groove  has  begun  to  show  at  the  neck  of  the  upper  comer  incisor 
(Fig.  251).  The  cavities  have  disappeared  out  of  the  upper  cen- 
tral incisors,  and  all  the  incisors  have  decreased  in  width. 


MOUTH  AT  9  YEARS. 
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Fig.  254. — Side  view  of  incisors  (nat.  size). 

In  the  upper  comer  incisor,  there  is  a  well  marked  hook  formed 
by  the  abnormally  advanced  position  of  the  lower  comer  incisor. 


Fig.  255. — Front  view  of  incisors  (nat  size). 


794  MOUTH  AT  10  YEARS. 


Fig.  256. — Side  view  of  incisors  (naL  size). 


Fig.  257. — Front  view  of  incisors  (nat.  size). 


MOUTH   AT   10  YEARS. 
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Fig.  258. — Tables  of  incisors  (nat.  size). 


The  chief  features  in  these  teeth  (Figs.  256,  257  and  258)  are : 
increased  length  of  crown;  decrease  of  width  of  the  neck  of  the 
comer  incisors  of  the  upper  jaw  (Fig.  256) ;  increased  obliquity  of 
the  lower  incisors;  and  decrease  of  the  width  of  the  tables  of  the 
central  and  lateral  incisors  (Fig.  258),  which  fact  brings  them 
nearly  into  a  straight  line  in  each  jaw.  Hence,  when  seen  from 
the  front  (Fig.  257),  the  upper  comer  incisors  are  well  in  view. 
The  fact  that  the  upper  incisors  partly  cover  the  lower  incisors 
of  the  mouth  shown  in  Fig.  256,  gives  a  false  appearance  of  obliquity 
to  the  lower  incisors  in  Fig.  257. 


796  MOUTH   AT   14   YEARS. 


Fig.  259. — Side  view  of  incisors  (nat.  size). 


Fig.  260. — Front  view  of  incisors  (nat.  size). 


MOUTH  AT  14  YEARS. 
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Fig.  261. — Tables  of  incisors  (nat.  size). 


The  angle  formed  by  the  corner  incisors  (Fig.  259)  has  con- 
siderably increased  in  acuteness,  and  the  necks  of  the  upper  in- 
cisors (Figs.  259  and  260)  have  become  much  narrower.  Strange 
to  say,  the  tables  of  the  teeth  (Fig.  261)  give  them  the  appear- 
ance of  being  younger  than  those  in  Fig.  258.  Side  and  front 
views  would  correct  any  mistake  arising  from  this  cause. 


798  MOUTH   AT   21    YEARS. 


Fig.  262. — Side  view  of  incisors  (nat.  size). 


Fig.  263  — Front  view  of  incisors  (nat.  size). 


MOUTH   AT  21   YEARS. 
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Fig.  264. — Tables  of  incisors  (nat.  size). 

From  Figs.  262,  263  and  264,  we  see  that  in  old  age,  the  chief 
alterations  in  the  incisor  teeth  consist  in  increased  length  of 
their  crowns  and  decreased  width  of  their  necks  and  tables.  The 
curve  formed  hj  the  tables  of  the  incisors  does  not  become  flatter 
after,  say,  14  years. 


800  MOUTH  AT  30  YEAES. 


In  the  mouth  shown  in  Figs.  147,  148,  and  149  (pp.  557,  559, 
and  561),  the  chief  indication  of  advanced  senility  is  the  great 
acuteness  of  the  angle  formed  by  the  corner  incisor  teeth  (Fig. 
147).  In  this  case,  the  lower  tush  has  kept  its  usual  length. 
Both  tushes  in  Fig.  262  are  well  worn  down.  The  near  side 
lower  tush  in  Fig.  267  is  also  in  good  preservation. 


MOUTH   AT  42  YEARS. 
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Fig.  265. — Front  and  perpendicular  view  of  upper  incisors  (nat.  size). 


Fig.  266.  -  Front  and  perpendicular  view  of  lower  incisors  (nat.  size). 
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MOUTH   AT  42  YEARS. 


Fig.  267. — Tables  of  incisors. 

The  great  increase  in  the  length  and  great  decrease 
width  of  the  crowns  of  the  lower  incisors  are  remarkable. 


the 
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ABDOMEN,  2S4. 

„        ,  wounds  of  the,  1 10. 
Abdominal  breathing,  357. 
Abduction,  314. 
Abnonnal  mouths,  752. 
Abrus  precatorius^  584.. 
Abscess,  15,  63,  77. 
Acarina,  134. 

Acetabulum,  fracture  of  the,  306. 
Acetic  acid,  59^* 
Acids,  mineral^  576. 
Aconite,  577. 

Actinomycosis,  18,  125,  146. 
Action,  peculiarities  of,  8. 
Abduction,  314. 
Adhesions,  15,  274. 
Aerophagia,  558. 
Africa,  458. 

„     ,  South,  see  "  South  Africa.'* 
Age,  doses  according  to,  595. 

„  ,  examining  mouth  for,  737. 

„  ,  means  of  ascertaining,  738. 
Aged,  dates  from  which  horses  are,  750. 
Agrostemma  githa^y  387. 
Air  cells,  10,  12,  13,  350,  377. 

„    entering  a  vein,  640. 

„  ,  residual,  377- 

„  ,  swallowii^,  555,  558. 
Albumin,  test  for,  444. 
Albuminous  urine,  444. 
Alcohol,  19. 
Ale,  592,  596. 
Algerian  dieep,  18. 

Algiers,  458»  S03»  5"- 
Alimentary  canal,  393. 
Alkalies,  541. 
Aloes„577.  596. 

„    ,  giving,  59«. 
Aloin,  000. 
Alterative  ball,  598. 
Alteratives,  597. 


Alum,  600. 

„    ,  burnt,  71,  167. 
Aluminium,  687. 
Amaurosis,  348,  708. 
Amble,  4. 

America,  154,  261,  463,  488. 
American  horse  disease,  461. 

„        trotters,  229. 
Ammonia,  154,  577,  600,  612. 

„       ,  carbonate  of,  466,  6ao,  6Sa 

„       ,  chloride  of,  541. 
Anaemia,  13. 

Ancestors  of  horse,  232,  254. 
Anderton  v.  Wright,  550. 
Aneurism,  402. 
Ankle,  sprained,  23. 
Anopheles y  451. 
Anterior  iliac  spine,  305. 

}>  M       }>    >  fracture  of,   300, 

308. 
Anthrax,  18,  20,  21,  471. 
Antip3nrine,  16. 
Antiseptic  cotton  wool,  601,  608. 

,,         gauze,  608. 

„         surgery,  69. 

„         treatment,  64,  449. 

,,         wood  wool,  608. 
Antiseptics,  64,  JS7,  449. 
Anti-toxins,  19,  2a 
Aorta,  10. 
Aphthae,  409. 
Apoplexy,  heat,  571. 
Aqueous  humour  of  the  eye,  339. 
Arab  horses,  383,  407,  546,  573,  750. 
Arabia,  264,  383. 
Arecoline,  hydrobromate  of,  198. 
Argentina,  384. 
Argenlum  colloidale  credit  534. 
Ar^ll    and    Bute    Lunacy    Board  v, 

Crawford,  700. 
Arnica,  367,  601. 

61» 
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Arsenic,  428,  456,  459,  461,  578,  601. 
Arterial  pressure,  high,  17,  356. 
Arteries,  10,  64. 

,,      ,  blood  from,  71. 

„      ,  scraping,  65. 
Arthritis,  rheumatoid,  269. 
Articular  cartilage,  257,  269. 
Asafoetida,  413. 
Ascaris  nugoUocephalai  399. 
Ascites,  541. 
Asepsis,  64. 
Aspergillus  niger,    19. 
Asphidte,  212. 
Aspirator,  79. 
Asses,  see  **  Donkeys." 
Asthma,  379,  700. 
Astragalus,  252. 
Atavism,  234. 
Atkinson  v,  Horridge,  703. 
Atrophy,  16,  382. 
Atropine,  346,  601. 
Auricles  of  the  heart,  10. 
Ausculation,  355. 
Australia,  20,  125,  161,  261,  266,  320, 

383*  384*  404*  649. 
Australian  stringhalt,  550. 
„         tiger  snakes,  20. 
Austria,  511. 
Autumn  crocus,  581. 
Azoturia,  520. 

BACILLUS  ANTHRACIS,  473- 
„  mallei,  489. 

,,  spilliformis  of  Nicolaier, 

527. 
Back,  fracture  of,  300. 
„      raking,  638. 
„   ,  sore,  99. 
,,    ,  sprained,  61. 
„      teeth,  738,  747- 
„      tendons,  32,  37,  42. 
Backing  horses,  7. 
Bacteria,  15,  63,  448. 
Bahawulpore,  261,  2644 
Bailey  v,  Forrest,  707. 
Ball,  alterative,  598. 
»  J  giving  a,  628. 
„  ,  physic,  598. 
„  ,  preparation  for  a,  599. 
„  ,  purging,  599. 
Balling  iron,  629. 

„       pistol,  629. 
Bamboo  leaves,  591. 

,,       mouthpiece,  562. 
Bandage,  Esmarch,  682. 

„       ,  immovable,  304. 
Bandages,  24,  45,  49-51,  75. 


Bandicoots,  458. 

Banging  tails,  656. 

Bar  shoes,  178,  179,  224,  733. 

Barley,  125. 

Bamum's  freaks,  558. 

Barrett  v.  Preece,  168. 

Bars  of  the  foot,  221. 

Bassett  v.  Collis,  391. 

Bath,  hot,  13. 

Beans,  427. 

Bearing  rein,  tight,  387. 

Bears,  rickets  in,  266. 

Bee  stings,  579. 

Beer,  55(6. 

Beer's  cataract  knife,  347. 

Behind,  lame,  5-9. 

Belladonna,  25,  433,  444,  579,  601. 

Bengal,  261. 

Bengal  studs,  145,  147. 

Bent  forelegs,  707,  708. 

Berkefeld  filter,  483. 

Best  V.  Osborne,  702. 

Bhang,  579. 

Big-head,  260. 

Bile,  539. 

Bilious  fever,  452,  453,  464. 

,,      symptoms    in    malarial    fever, 

45^  453. 
Bilirubin,  451. 
Biniodide  of  mercury,  69,  80, 125,  128, 

455,  620,  622. 
Birds,  rickets  in,  266. 
"  Birth  marks,"  162. 

,,    ,  mouth  at,  763. 
"  Bishoping,"  753. 
Bismuth,  subnitrate  of,  428. 
Bisulphide  of  carbon,  398. 
Bit  wounding  mouth,  98. 
Black  well's  over-reachinf  guards,  83. 
Bladder,  inflammation  of,  443. 

„      ,  stone  in  the,  445. 
Bleeding,  17,  112,  356,  638. 
„        after  castration,  1 14. 
,,      ,  arrest  of,  64,  71. 
,,        from  the  nose,  372. 
Blemishes,  700. 
Blindness,  696,  700. 
Blistering  and  blisters,  16,  17,  25,  54, 
74,781  356,  443»  601,  640. 
,,         ointment,  602,  620. 
Blood,  10. 

„    ,  circulation  of,  10. 

,,    ,  coagulation  of,  12,  64,  65^  117. 

,,    ,  distribution  of,  13. 

„    ,  drawing  away,  13,  17. 

„      letting,  see  **  Bleeding.'* 

„      poisoning,  16,  532. 
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Blood  pressure,  14. 
„      spots,  456,  478,  518. 
„      vessels,  10. 
Bloodlessness,  13. 
Bloody  urine,  442. 
"Blowing,"  365. 
Blows  on  head,  569. 
Bluestone,  poisoning  by,  581. 
"  Blue  tongue,"  477. 
Blushing,  15. 
Board  ship,  horses  on,  14, 186, 189,  363. 

,,  pneumonia,  363. 

Boer  war  of  1881,  480. 
Bog  spavin,  322,  325,  700,  708. 
Boiled  food,  424,  591. 
Boils,  78. 

Bombay  Tramway  Co.,  459. 
Bone,  death  of,  241,  248. 
„    ,  diseases  of,  230. 
„    ,  inflammation  of,  230,  23 1« 
„      spavin,  7,  9,  231,  252,  701,  708. 
„       tumours,  230. 
,,    ,  ulceration  of,  206. 
Bones  as  food,  267. 
Boots,  over-r«u:hing,  83,  87. 

„    ,  tight,  190. 
Boracic  acid,  68,  601. 
Boric  acid,  68,  601. 
Botryomycosis,  121. 
Bots,  130,  131,  396. 
Bowed  tendons,  40,  42. 
Bowel,  strangulated,  420-423. 
Bowels,  paralysis  of,  433. 
Brain,  13. 

„    ,  yrater  on  the,  13. 
Bran,  438. 
„      as  a  cause  of  calculi,  439. 
„      poultice,  dry,  158. 
„      mash,  592. 
Brandy,  80,  105. 
"Brealc-down,"  30,  36,  701. 
Breathing,  353. 

„       ,  abdominal,  355. 
,,      ,  diseases  of  organs  of,  350. 
„      ,  mouth,  486. 
„      ,  organs  of,  13. 
„      ,  rate  of,  353. 
„         through  mouth,  486. 
„  „       nostrils,  373. 

Breed  in  roaring,  384. 
Breeding,  spavin  in,  254. 
Bridle,  562. 
Brittle  feet,  203,  705. 
Broad's  shoe,  197. 

Broennenburgh  v.  Haycock,  564,  699. 
Broken  knees,  94. 

„         „     ,  legal  aspect  of,  97. 


Broken  wind,  377,  701,  708. 
Bronchia,  350. 
Bronchi,  350. 
Bronchial  tubes,  350^ 
Bronchitis,  351,  355,  356. 
Brown  v,  Elkington,  696. 
Bruises,  16,  62,  67,  77,  80. 
"Buds,"  farcy,  492. 
Brushing,  87,  90,  222,  704,  73^. 
Buffaloes,  471. 
Bums,  26,  109. 
Bursatee,  121,  145,  701. 
Buttock,  fracture  of  point  of,  301. 

CAB  HORSES,  9,  176,  209. 
Caecum,  394. 
Calabar  bean,  609. 
Calcanco-cuboid  ligament,  54. 
Calcium  carbide,  174. 
Calculi,  437. 
Calcutta,  119,  145. 

„        Tramway  Company,  572. 
Calkins,  39,   210,  222,  226,  276,  732, 

735. 
"  Callous"  tendon,  24. 
Callus  in  fracture,  296, 
Calomel,  149,  166,  621. 
Calves,  428. 
Cambridgeshire,  546. 
Camels,  surra  in,  458. 
Camphor,  444,  602,  603. 
Cancer  of  the  jaw,  125. 

„        ,,      tongue,  125. 
Candle,  examining  eyes  with,  343,  71 1» 
Candles,  sulphur,  625. 
Canine  teeth,  738,  740,  743. 
Canker,  154,  169,  701. 
Cannabis  indica,  579. 
Cannon  bone,  Fig.  8. 

„  ,  fracture  of,  301. 

Cannula  and  trocar,  677. 
Canter,  4,  30,  32. 
Cantharides,  579,  602. 
Cape  horse  sickness,  477. 
Capillaries,  10,  13. 

,,        ,  filtering  power  of,  13,  14. 
Capped  elbow,  334,  701. 

,,      fetlock,  99. 

„       hock,  333,  704. 

„         „    ,  synovial,  332,  701. 

„       knee,  99,  322,  331,  701. 

„       withers,  332. 
Capsule  of  the  lens,  339. 
Carbide  of  calcium,  174. 
Carbolic  acid,  13, 67,  69,  580,  595, 602. 

„        and  camphor  lotion,  69. 

„        oil,  69. 
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Carbon  bisulphide,  398. 

Carbonic  acid,  351. 

Caries,  206. 

Camivora,  actinomvcosis  in,  18,  125. 

„       ,  rickets  in,  267. 
Carpet-weeds,  387. 
Carron  oil,  603. 
Carrots,  25,  26,  372,  59I. 
Cart  hofscs,  9,  35,  38,   49,   170,  176, 
189,  200,  209,  214,  226,  253, 
310,  383,  388,  549,  5^,  732, 
735- 
„     stallions,  329,  708, 
Cartilage,  articular,  257,  269. 
„      ,  colour  of,  227. 
„      ,  diseases  of,  230. 
Cartilages,  lateral,  276. 

,,       ,  ossification  of  lateral,  276. 
Caryophylleay  387. 
Castandetf  U  procicUy  179. 
Casting^  a  horse,  641. 
Castration,  646. 

„       ,  bleedinp;  after,  114. 
"  Casts"  in  the  urine,  445. 
Cataract,  343,  701,  708. 

„      ,  operation  for,  344. 
Catarrh,  acute  nasal,  369,  375. 

,,     ,  epizootic,  461. 
Catechu,  603. 
Catpt,  70,  73. 
Catheter,  female,  656. 

„       ,  male,  655,  656. 

„       ,  passing  the,  655. 
•Cats,  141. 
,,  ,  rickets  in,  266. 
Cattle,  18,  125,  133,   141,   458,   460, 
510,  551. 
„        cribbing,  558. 
Caustic,  lunar,  580. 
Caustics,  action  of,  62. 
Cautery,  actual,  65. 
Cavalry  horses,  207. 

,,      soldiers,  138. 
Cawnpore,  119. 
Cellulitis,  diflfuse,  78. 
Cement  of  teeth,  741,  746. 
Cerebro-spinal  fever,  ^38. 
Certificates,  veterinary,  698. 
Ceylon,  261,  264. 
Chalk,  604. 

Chamberland  filter,  483. 
Champignon,  122. 
Chancre,  hard,  146. 
Changing  leg,  8. 
Chapped  hands,  154. 

„        heels,  154,  704. 
Charbon,  471. 


Charge,  a,  48. 

Charlier  shoes,  733. 

Check  ligament,  anatomy  of,  37. 

„  „      ,  sprain  of ,  ^  4a 

Chest  diseases,  ^50  tt  seq, 

„    ,  dropsy  of,  354. 

„    ,  wounds  of,  III. 
Chick-weeds,  387. 
Children,  rickets  in,  266,  267. 
Chill,  537,  547. 
China,  261,  665. 
Chin-groove,  302,  714. 
Chinosol,  67,  604. 
Chiretta,  604. 

Chloral  hydrate,  580,  6G4,  626. 
Chloric  ether,  604. 
Chloroform,  581,  605. 

, ,  inhaler,  Russell's,  606, 607. 

Choking,  434. 
Chorea,  565. 
Choroid,  339. 
Chromic  acid,  159. 
Churchyard  cough,  386. 
Chyle,  539. 
Chyme,  539. 
Circle,  trotting  on,  8. 
Circulation,  general,  10,  12. 

„        ,  pulmonary,  10,  12. 
Circus  horses,  253. 
Citrine  ointment,  607. 
Clam,  castrating,  653. 
Clamp,  West  uterine,  437. 
Clasping  for  sandcrack,  18CK182. 
Clay  water,  516. 
Clean  legs,  28. 
Cleaning  com,  438. 
Cleft  of  the  frog,  164. 
Clicking,  228. 
Climate,  190. 
Climate  in  roaring,  influence  of,  381, 

383. 
Clip  of  shoe,  729,  732. 
Clipping  horses'  legs,  156,  159. 
Clot,  blood,  12. 
Clothing  sick  horses,  591. 
Clots  in  blood  vessels,  464. 
Clove  hitch,  319. 
Clyers,  125. 
Clysters,  632. 

Coagulation  of  blood,  12,  64,  65,  117. 
Coarse  hocks,  256. 

Coates  V,  Stephens,  91,  372,  695,  697. 
Cobras,  20. 
Cocaine,  2,  9,  608. 

„        for  masking  lameness,  606. 
Cod-liver  oil,  267. 
Coffin  bone.  Fig.  5,  p.  29. 
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Colchicum,  581. 
Cold,  25,  27. 

„  ,  fitting  shoes,  735. 

„     in  the  head,  369. 

„     water,  25.      . 
Colic,  410,  440,  609. 

,,    ,  flatulent,  414,  677. 

„    ,  spasmodic,  411. 

,,    ,  worm,  403. 
Collapsus,  418. 
Collar,  434,  570. 
Collateral  circulation,  118,  403. 
Colon,  394. 
Colonial  horses,  75a 
Commensals,  130. 
Concave  shoe,  727. 
Concretions,  437. 
Concussion,  23,  208. 
Conformation  affecting  soundness,  696, 

707. 
Congenital  defects  affecting  soundness. 

Congestion,  14. 

„  of  the  liver,  537. 

„  of  the  lungs,  364. 

Conjunctiva,  339. 
Conjunctivitis,  340. 
Constipation,  432. 
Consumption,  509. 
Continental,  The,  686. 
Contracted  heels,  168. 

„        foot,  696,  704,  708. 
Control,  horse,  657. 
Contusions,  80. 
Copers,  2,  379,  750,  753. 
Copper,  salts  of,  581. 
Coprostasis,  432. 
Cord,  dropsical,  407. 
"  Cords  "  in  farcy,  492. 
Corn  (grain),  189. 

„     cleaning,  438. 

„     cockle,  387. 
Cornea,  339. 

„     ,  excessive  convexity  of,  ^696, 
707. 

,,      ,  opacity  of,  705. 

„      ,  puncture  of,  342,  346. 

„      ,  specks  on,  343,  705. 

,,      ,  ulceration  of,  515. 
Corns,  154,  190,  220,  701,  736. 
CororuEy  os.  Fig.  8. 
Coronet,  inflammation  of,  205. 

,,      ,  wounds  and  bruises  of,  214. 
Corpora  nigra^  712. 
Corpuscles,  red,  12,  13. 

„       ,  white,  12,  13,  15,  16. 
Corrosive  sublimate,  68,  582, 


Cotton  sheet  under  clothing,  45 

„      wadding  bandages,  45. 

„      wool  „      ,  45. 

„        „   ,  antiseptic,  601,  608. 
Cough,  370. 

„     ,  churchyard,  386. 

„       mixture,  372. 
Coughing  a  horse,  292,  388. 
Counter-irritation,  13,  17,  25,  80,  356. 
Coup  de  soUil^  571. 

Covered  operation,  castration  by,  654, 
Covering  disease,  510. 
Cow-hocked,  254. 
Cow-pox,  514. 
Cows^  milic,  510. 
Cracked  heels,  154,  171,  705. 
Cradle,  95. 

Creaking  sound  of  hocks,  270. 
Cremaster  muscle,  652. 
Creolin,  67,  609. 
Creosote,  158,  582. 
Crepitus,  297,  308,  313. 
Crewels,  125. 
Crib-biting,  555. 
Crimean  war,  138. 
Crocus,  autumn,  581. 
Cross  lameness,  4. 
'Cross  country  horse,  8. 
Croton  oil  and  seeds,  15,  582. 
Crouching,  423. 
Crown  of  tooth,  738. 
Crystalline  lens,  339. 
Cuboid  bone,  252. 
CuUx  fasciatus,  451. 
Cuneiform  bones,  252,  256. 
Curb,  52,  231,  697,  701,  708. 
Curby  hocks,  56. 
Cuticle,  154. 
Cutting,  legal  aspect  of,  90. 

„      ,  speedy,  88. 
Cyanide  or  mercury  and  zinc,  70. 
Cysts,  serous,  333. 


DAMPING  FORAGE,  379. 
Dandelion,  551. 
Dates  of  ageing,  750. 

„  „  teething,  748. 
Deer,  anthrax  in,  471. 
Dental  formulae,  740. 

„      star,  742. 
Dentine,  741. 

Dentition  retarded  by  osteoporosis,  262. 
Dermanyssus  gallina,  134. 
Dew,  155. 

Diabetes  insipidus,  515. 
„       mellitus,  515. 
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Diaphragm,  284. 
Diarrhoea,  426,  428. 
DiasUmay  739. 
Dichotomy,  752. 
Dick's  colic  drench,  428. 
Dickinson  v,  Follet,  90,  696. 
Digestion,  13,  14,  394. 

„       ,  non-parasitic  diseases    of, 
409. 
Digestive  organs,  393. 
Digits,  232. 
Dikkop,  477. 
Diphtheria,  19. 
Discomyses  equi^  108,  121. 
Diseases,  general,  448. 
Disinfection,  141. 

„  of  skin,  hands  and  in- 

struments, 7a 
Dislocation  of  patella,  316. 

„  „  shoulder,  318. 

Dislocations,  316. 
Distemper,  461. 
Disuse,  i6w 
Diuretics,  25. 
Docking,  657,  701. 
Dogs,  18,  125,  130,  138,  141,  232,  266, 

458,  460,  621. 
Dog-tooth  vetch,  588. 
Donke3rs'  foot  disease,  205. 
Donkeys,  205,  286,  458,  479i  493»  497, 
655,  657. 

„       ,  castrating,  655. 
Doses  according  to  age  and  size,  595. 
•*  Doughy,"  78. 
Dourine,  510. 
Dragging  the  toe,  7. 
Dramage  of  wounds,  75. 
Draught,  heavy,  38,  40. 
Drawing  knife,  166. 
Drawn  nails,  215. 
Drenching,  630. 

„  by  the  nostrils,  631. 

Dressing  a  wound,  74. 
Drinking,  mechanism  of,  569. 
Driving  nails,  736. 
Droppra  elbow,  313. 
„       hip,  308,  701. 
„       sole,  185,  193. 
Dropsy,  abdominal,  541. 

,,       of  the  bursa,  322. 

„  „      chest,  354. 

„  „      joint,  322. 

Drowsiness,  13. 
Dry,  keeping  wound,  63,  64. 

„  food,  382. 
Dust  balls,  438. 
Dyspepsia,  430. 


EARTH,  EATING,  431. 
Eating,  13. 
Ecraseur,  Fig.  113. 

„       ,  castration  by  the,  65a 
Eczema,  erythematous,  156. 

,,        of  l^s  and  abdomen,  159. 

„        „  pasterns,  154. 

„        „  tail,  152. 

,,     ,  pustular,  156. 

„      ,  scaly,  161. 

„     ,  simple,  150. 

„      ,  vesicular,  156. 

„     ,  warty,  156. 
Edinburgh,  462,  549. 
Effleuragey  666. 
E^p,  128,  435,  592. 
Egypt,  264,  382,  383*  503- 
Eprptian  children,  132. 
Eight  years,  mouth  at,  789. 
Elbow,  capped,  335. 
,,       lameness,  4. 
„     ,  sprain  of,  60. 
Electuary,  628. 
Elephantiasis,  508,  701. 
Elephants,  458. 
Embolism,  118. 
Embolus,  403. 
Embrocations,  16,  17,  25. 
Emphysema,  112. 

„  of  lungs,  377. 

Empyema,  113. 
Enamel  of  teeth,  741. 
Enemas,  423,  632. 
England,  166,  207,  383,  396,  412,  449, 

463,  730- 
Enteritis,  416. 
Epidemic,  352. 
Epidermis,  14,  154, 19a 
Epiglottis,  350. 
Epilepsy,  570. 
Epithelium,  154,  19a 
Epizootic,  352. 

,,         catarrh,  461. 
Epsom,  34. 

,,        salts,  609. 
Ergotised  grain,  544. 
Ervum  ervUiay  387. 

„       Unsy  387. 
Erysipelas,  78. 
Eserine,  609, 
Esmarch  bandage,  682. 
Ether,  chloric,  004. 

,,    ,  spirit  of  nitrous,  61  a 
Eucalyptus  oil,  68,  78,  80. 
Europe,  133. 

Evolution,  232,  234,  254. 
Examining  for  soundness,  710. 
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Exercise,  13,  14,  24,  25,  593. 

„       ,  lameness  improving  with,  8. 

„      ,  passive,  24. 

,,      ,  treatment  after  severe,  365, 

366. 
,,      ,  want  of,  186. 
Expiration  in  breathing,  378. 
Exudation,  14-17,  23. 
Eye,  anatomy  of,  339. 
„  ,  blow  on,  340. 
„  ,  cold  in,  340. 
„  ,  diseases  of,  339. 
„  ,  white  of,  339. 
„  ,  worm  in,  344. 
Eyelashes,  tuming-in  of,  344. 
Eyes  by  pressure,  testing,  342. 
„   ,  examination  of,  342,   343,    344, 

34Si  7". 
„   ,  shades  for,  574. 

FACE,  PARALYSIS  OF,  568. 
Fsecal  accumulation,  432. 
Faking  the  teeth,  749,  753. 
False  joint,  297. 

„    quarter,  182,  701. 
Farcy,  489,  702. 

„    ,  benign,  503. 

„      buds,  492. 

„      cords,  492. 

„    ,  Neapolitan,  503. 
Fat,  living  balls  of,  379. 
Feeding  sick  horses,  591. 
Feet,  brittle,  203,  705. 

„  ,  contracted,  164,  168. 

„  ,  diseases  and  injuries  of,  164. 

„      dry,  keeping,  167. 

,,  ,  inflammation  of  the,  184. 

„  ,  leverage  and  spring  of,  721. 

,,  ,  picking  out  the,  164,  166. 

,,  ,  pumic^,  202. 

„  ,  slope  of,  49,  721,  725. 
Felt  for  saddle,  pieces  of,  103. 

„    panels,  loi,  103. 
Femur,  fracture  of,  301. 
Fetlock,  descent  of,  273. 
„      ,  sprain  of,  43. 
„      ,  stiff,  273. 
,,      ,  thoroughpin  of,  324. 
„      ,  windgalls  of,  323. 
Fever,  bilious,  452,  453,  464. 

„    ,  high  temperature  in,  449, 

,,       in  the  feet,  see  "  Laminitis." 

„    ,  malarial,  451. 

„    ,  nature  of,  449. 

„    ,  quartan,  451. 

„    ,  quotidian,  451. 

„    ,  simple,  449. 


Fever,  stable,  450. 
„    ,  tertian,  451. 
„    ,  yellow,  451. 
Fevers,  193,  449. 
Fibrin,  12,  13. 

,,      ferment,  12. 
Fibrinogen,  12. 
Fibrous  tissue,  white,  12,  382. 

„       union,  297. 
Fiji,  665. 

Filaria  equina^  345,  407. 
Filaria  papillosa^  345. 
Filariae,  406. 

"Filled  "  legs,  14,  29,  49,  51,  706. 
Fingers,  232. 

Firing,  25,  26,  28,  54,  259,  662. 
„       irons,  259,  663. 
,,    ,  marks  of,  706. 
First  rib,  fracture  of,  58. 
Fissured  teeth,  786. 
Fistula  at  the  coronet,  226. 
Fistulous  withers,  106,  702. 
Fitting  the  shoe,  735. 
Five  years,  mouth  at,  782. 
Flannel  next  the  skin,  151. 
Flat  foot,  52. 
Fleam,  639. 
Flexor  brachii,  sprain  of,  58,  59,  60. 

„     tendons,  see  "Back  Tendons." 
Flies,  131,  147,  148,  657. 
Floor,  slippery,  35. 
Fly-blown,  133. 
Foals,  266,  272,  274,  316,  403,  428-430, 

529,  532-536,  558,  614,  657,  73«. 
Foetus,  21. 

Folds  of  the  intestine,  420. 
Fomentations,  13,  359,  664. 
Food,  boiled,  424,  591. 

„   ,  laxative,  25,  591. 

„   ,  nourishing,  592. 
Foot  as  a  lever,  719. 

„       „    spring,  721. 

,,  ,  contracted,  696,  704,  708. 

,,  ,  form  of  healthy,  724. 

„  ,  lowering  the  foot,  722. 

,,  ,  mechanism  of,  719. 

,,  ,  preparation  of,  725. 

„  ,  slope  of,  49,  721,  725. 

„  ,  wall  of,  724. 

„  ,  weight-bearing  surfaces  of,  722. 
Forceps,  transfixion,  347. 
Fore  legs,  bent,  707,  708. 

„      „  ,  feeling,  716. 
Forging,  228. 
Formalin,  610. 
Formic  aldehyde,  610,  625. 
Forty-t^o  years,  mouUi  at,  801. 
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Founder,  184,  702. 

Four  years,  mouth  at,  778. 

Fourteen  years,  moudi  at,  796. 

Fowl,  18. 

Foxes,  138,  525. 

Fracture,  comminuted,  296. 

„      ,  compound,  296. 

,,      ,  impacted,  296. 

„      ,  repair  of,  296. 

„      ,  simple,  296. 

„        of  acetabulum,  306. 

,,        „  anterior  iliac  spine,  308. 

„         „  back,  300. 

,,        „  cannon  bone,  301. 

„        „  femur,  301. 

„        »  jaw,  302. 

„         „  navicular  bone,  302. 

,,         „  pastern  bones,  302. 

„         „  pedal  bone,  305. 

„         „  pelvis,  305. 

,,         „  point  of  hip,  308. 

„     „       buttock,  309. 

„         „  ribs,  310. 

,,        ,,  shoulder  blade,  314. 

„         „  tail,  314, 

„        „  thi|[h,  301. 

„         „  tibia,  314. 

„         „  trapezium,  315. 

,,        „  trocanter  major,  joi. 

,,         ,,  tuberosity  of  ischium,  309. 
Fractures,  296. 
Fragilitas  ossiunty  260. 
France,  125,  503,  511. 
Franco-German  War,  138. 
Friction  sound  of  pleurisy,  354. 
Frog,  164,  165,  200,  724. 
„     as  a  buffer,  724. 
„  ,  cleft  of,  164. 
„  ,  paring  the,  726. 
„  ,  pressure  on,  165,  168. 
„   ,  wounds  of,  219. 
Frost-bite,  116. 
Fullering,  733,  734. 
"  Full  mouth,"  740,  783. 
Fulness  of  blood  to  the  head,  356. 
Fumigation,  626. 

GAD-FLIES,  396. 

Gallop,  4,  30. 

Galls,  saddle  and  harness,  99-108,  706. 

Gambia,  460. 

Gangrene,  66. 

Gaskin,  52,  53. 

Gastric  juice,  394. 

Gastrophilus  tqui^  396. 

,,         hamarrhoidalis,  396. 

„         nasalisy  396. 


Gastrophilus  pecarum^  396. 
Gathered  nails,  219. 
Gauze,  antiseptic,  608. 
Geldings,  560,  738. 
General  diseases,  448. 
Gentian,  610. 
Germany,  511. 
Germs,  disease,  16,  63. 
Ghi,  591. 
GiartUtj  245. 
Girth  galls,  99  et  seq. 

„     place,  no. 
Girths,  104. 
Glanders,  18,  409,  489,  614,  702. 

„     ,  outward  symptoms  of,  500. 
Glasgow,  209,  267,  493,  495,  619. 
Glasses,  coloured,  574. 
Glass-eye,    348. 
Gleet,  nasal,  373. 
Glossina  morsitans,  459. 
Glycerine,  433. 
Glycogen.  538. 
Goats,  479. 
Gold  Coast,  452. 
Gonitis  chronica  sicca,  27 1. 
Goulard's  extract,  611. 
Gout,  189,  524. 
Graefe's  cataract  knife,  347. 
Gram,  414,  427. 
Granulations,  15,  62. 
Grapes,  136,  154,  702. 
Grass,  378,  591. 

„       as  a  disease  carrier,  399,  474, 
480,  481. 

,,      cutters'  ponies,  682. 

„       stagers,  425. 
Grease,  14,  136,  154,  171,  702. 
Green  fodder,  25. 
Greener's  cattle  killer,  668. 
Greenway  v.  Marshall,  169. 
Grey  horses,  129. 
*' Groggy,"  206,  702. 
Grooming,  593. 
Ground,  effect  of  hard,  32. 
„     ,  soft,  6,  7. 
„      ,  swampy,  544. 
Groves  in  hoof,  cutting,  178,   18a 
Gruel,  592. 

Grunting,  386,  388,  391. 
Guadaloupe,  503. 
Guards  for  leg.  Figs.   33,  34.  35,  37 

and  38. 
Guinea  pigs,  475. 
Gullet,  394. 

HEMOGLOBIN,  12,  451,  522. 
Hemoglobinuria,  301,  52a 
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Hsemothorax,  112. 
Hamstrine,  ^26. 
Hand-rubbinc;,  24,  27,  664. 
Hands,  disinfecting,  70. 
Hard  ground,  effect  of,  32. 
Harness  galls,  108,  706. 
„      horses,  208. 
y,      lameness,  8. 
Haunches,  sitting  on,  422,  440. 
Havana,  452. 
Haversian  canals,  265. 
Hawaii,  263,  264. 
Hay  tea,  592. 
Head,  fulness  of  blood  in,  13. 

,,      in  lameness,  action  of,  5,  8. 
Heart,  10. 
Heat,  359- 

„      apoplexy,  571. 

„      exhaustion,  571. 

„      for  stopping  bleeding,  25. 

,,   ,  internal,  681. 

„  shock,  511. 
Heel,  going  on,  9. 
Heels,  contracted,  164,  168. 

„     ,  cracked,  154,  171. 

„     ,  lowering  the,  254. 

„     ,  opening  out  the,  727. 

„     ,  short,  222. 

„     ,  springing  the,  221,  735. 

„       wiring  in,  164,  727. 
Hemp,  Indian,  582,  6ii. 
Hen  lice,  134. 

Hereditary  unsoundness,  707. 
Heredity,  20,  254,  707. 
Hernia,  14,  283,  702. 
Hernia  at  the  navel,  293. 
,,   ,  umbilical,  293. 
„   ,  ventral,  294. 
Herniotome,  289. 
Herpes,  151,  706. 
Hidebound,  162. 
Higgs  V.  Thrale,  701. 
High-blowing,  392. 
High-heeled  shoes,  39. 
Hill,  drawing  load  up,  38. 
Hills,  the,  145,  149. 
Hind  leg,  holding  up,  258. 
Hind  legs  not  keeping  time  with  fore,  8. 
Hip,  dropped,  308,  702. 
„  ,  fracture  of  point  of,  308. 
„      joint,  305. 
„   ,  sprain  of,  60. 
Hobbles,  642,  644. 
Hock,  anatomy  of,  52. 

„    ,  capped,  333. 

,,    ,  coarse,  256. 

,,    ,  inflammation  of,  270. 


Hock  joint,  252. 

,  medianism  of,  52. 
,  sprung,  57. 
,  jovial  capped,  332. 
,  tied-in  below,  254. 
,  windgall  below,  326. 
Hocks,  coarse,  256. 
Holding  up  hind  leg,  258. 
Holland,  125. 

Hollows  above  the  eyes,  738. 
Holyday  v,  Morgan,  91,  696. 
HoUzungty  127. 
Hong  Kong,  263. 
Hoods,  371. 
Hoof,  action  of  moisture  on,  175,  718. 

„  ,  growth  of,  719,  724. 

„  ,  lowering,  722. 

„  ,  measuring  slope  of,  722. 

„  ,  secretion  of,  174,  190. 

„  ,  shedding  of,  194. 

„  ,  slope  of;  49»  721,  725- 

„  ,  split,  183,  706. 

„  ,  thickness  of,  216. 

,,  ,  weak,  706. 
Horn,  action  of  moisture  on,  175,  718. 

„      tumours,  213,  702,  730. 
Horse,  killing,  668. 

„      plague,  471. 

„       pox,  514. 

„       sickness.  South  African,  477. 
Horses  aged  too  young,  751. 

„     ,  cab,  9. 

„     ,  cart,  see  "  Cart  Horses." 

,,     ,  cavalry,  207,  208. 

,,     ,  feeding  sick,  591. 

,,     ,  harness,  208. 

,,     ,  killing  a,  668. 

„     ,  length  of  life  of,  737. 

„       on  board  ship,  14,    186,  189, 

363. 
„     y  saddle,  22,  32. 
„     ,  unshod,   718,    721,    725,    726, 
732. 
Hot  bath,  13. 
„  ,  fitting  shoes,  735. 
„     iron,  16,  65. 
„     water,  13,  25,  65. 
Hunters  and  hunting,   34,  48,  49,  57, 
loi,  103,  104,  221,  222,   253,  365, 
659,  660,  686,  726,  727. 
Husk,  404. 

Hussey  v.  Coleman,  282. 
Hutchinson's  ointment,  Jonathan,  161 
Hydrocele,  13,  292,  407. 
Hydrochloric  acid,  576. 
Hydrogen,  peroxide  of,  67. 
Hydrothoiax,  13,  354. 
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Hypoderma  equi^  132. 
Hypodermic  iniectioDS,  633. 
Hyposulphite  of  soda,  516. 

ICE,  25,  114. 

Iceland,  468. 

Ichtbyol,  611. 

Iliac  spine,  fracture  of   anterior,  300, 

308. 

Iliac  spines,  305. 

Immobility,  567,  702. 

Immunity,  18. 

Impaction  of  stomach,  424. 

Incisors,  738,  740. 

India,  34,  119,  131, 132,  145,  m8,  161, 
164,  208,  371,  381,  383,  384,  389, 
407,  414,  427,  443.  449.  450,  452, 
458,  463,  471,  49S»  503.  537,  538, 
543,  544,  547,  5^2,  665,  682,  730. 

Indian  hemp,  582,  611. 
„      horses,  383,  573,  597. 
„      "mutters,"  588. 

Indigestion  causing  brittle  feet,  204. 
,,  „       sand-crack,  182. 

,,        ,  chronic,  430. 

Inferior  sesamoid  ligaments,  44. 

Inflammation,  14. 

„  of  the  liver,  537,  541. 

„  „    „  lungs,  353. 

Influenza,  19,  461. 
„       ,  dry,  466. 

Inguinal  canals,  284. 
„        hernia,  284,  291. 

Inhaling  steam,  680. 

Injections,  632-636. 

Instruments,  disinfecting,  70. 

Interfering,  88. 

Interdantal  space,  739. 

Internal  temperature,  681. 

Intestinal  rumbling,  433. 

Intestine,  puncture  of,  636,  677. 

Intestines,  ^94. 

,,       ,  inflammation  of,  416* 

„        ,  rupture  of,  418. 

,,       ,  twists  and  folds  of,  420. 

Intra-tracheal  injections,  635. 

Intia-venous  injections,  636. 

Intussusception,  421. 

Invagination,  421. 

Iodide  of  potassium,  124,  127,  390,  622. 

Iodine,  516,  611. 

Iodised  phenol,  626. 

Iodoform,  64,  69,  612. 

Ipecacuanha,  540. 

Iris,  ^39. 

Irish  horses,  141,  256,  341. 

Iron,  castration  by  hot,  652* 


Iron,  dialysed,  613. 

„   ,  hot,  16,  65. 

,,   ,  perchloride  of,  65. 

„   ,  salts  of,  541. 

„   ,  sesquioxide  of,  578. 

,,    ,  sulphate  of,  612. 

„   ,  tincture  of,  613. 
Ischium,  fracture  of  tuberosity  of,  309, 
706. 
,,      ,  tuberosity  of,  305. 
Isthmus,  350. 
Italy,  C03,  511. 
Itch  of  man,  134,  135,  138. 
Ivory  deposit,  270. 
Ixodes,  133. 

JACKALS,  525. 
Jarde,  53,  245. 
Jaundice,  537,  540,  702. 
Jaw,  fracture  of,  302. 

,,  ,  irregularities  in  size  of,  752. 
Jaws,  394. 
Jeyes'  fluid,  67,  609. 
Joint  ill,  532. 

„      felon,  532. 

„   ,  open,  91-94. 

„   ,  stiff*,  I,  91. 
Joints,  diseases  of,  230,  269. 

,,    ,  wounds  on  or  near,  91. 

Jonathan  Hutchinson's  ointment,  161. 
ugular  vein,  117,  118. 
, ,        „    ,  inflammation  of,  117, 702. 
Jumping,  34,  57,  58,  81,  236,  386. 

KERATOMA,  213,  702,  730. 
Kerosene  oil,  see  "  Paraffin  Oil." 
Kicking,  334,  704. 
Kiddle  v.  Bumard,  695. 
Kidneys,  13,  25,  190,  441. 

,,       ,  inflammation  of,  445. 
Killing  a  horse,  668. 
Kirgis  steppes,  423. 
Knee,  bones  of  the,  94. 

„      cap,  316. 

„    ,  capped,  331. 

„   ,  stiff,  274. 

„    ,  windgall  of,  330. 
Knees,  broken,  94,  706. 
Knife,  drawing,  166. 
Knock-knees,  ^. 
**  Knuckling-over,"  44,  272. 
KuUJue,  591. 
Kumgata  disease,  423. 
Kumree,  543,  702. 
Kunkur^  1 46- 1 48. 
Knssareedal^  588. 
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LACTIC  ACID,  16. 
Lady's  saddle,  loi,  104. 
Lame  behind,  5-7. 
Lameness,  1-9,  702. 

„      ,  definition  of,  i. 

„       ,  cross,  4. 

„      ,  detection  of,  i. 

„         from  pain,  I. 

„      ,  harness,  8. 

,,         improving  with  exercise,  8. 

„         in  oflF  fore  leg,  538. 

,,      ,  intermittent,  8. 

„       ,  mechanical,  i. 

,,         with  cocaine,  masking,  608. 
Laminae,  sensitive,  190. 
Laminitis,  3,  4,  9,  698,  702,  709. 

,,      ,  acute,  184. 

„       ,  chronic,  198. 

„       ,  gait  in,  193,  199. 

,,       ,  legal  aspect  of,  200. 

,,       ,  parturient,  189,  198. 

,,       ,  rings  of  horn  in,  199. 
Lampas,  434. 
Langue  de  bois,  127. 
Lanoline,  204,  613. 
Lard,  613. 
Laryngitis,  367. 
Larynx,  350. 

„      ,  inflammation  of,  367. 
Lateral  cartilages,  276. 

,,  »>      I  ossification  of,  276, 

702. 
Lathyrus  saiivus,  387,  588. 

„         cicera,  387. 
Laudanum,  613. 
Laveman,  plasmodium  of,  451. 
Laxative  food,  25,  591. 
Lead  poisoning,  583. 
Leading  fore  leg,  30,  32,  38,  81. 
Leather,  shoeing  with,  200. 
Leeches,  25,  130,  132,  395. 
Left  shoulder-in,  8. 
Leg,  clean,  28. 
,,  ,  fracture  of,  302. 
,,  ,  holding  up  hind,  7,  271. 
„  ,  leading  fore,  30,  32,  38,  81. 
Legs,  bent  tore,  707,  708. 
„   ,  filled,  14,  29,  49,  51,  706. 
„    ,  swelled,  14. 
Lens,  crystalline,  339. 
Lentils,  387. 
Leprosy,  163. 

Leucocytes,  12,  14,  15,  16,  18,  19. 
Leucoderma,  163. 
Levator  humeri^  313. 
Leverage  and  spring  of  feet,  721.^ 
Lice,  133. 


Lichen  simplex y  150. 
Life  of  horses,  length  of,  737. 
Ligament,   check,  see    "  Check   liga- 
ment.*' 
„      ,   suspensory,  see   "  Suspen- 
sory ligament." 
Ligaments,  22. 
Ligatures,  65,  70,  72. 
Ligaturing  digital  arteries,  200. 
Lightning,  stroke  of,  115 
Lime  on  land,  408. 

,,     water,  267,  614. 
Liniments,  17. 
Linseed,  614. 

„         mash,  592. 
n        oil,  592,  614. 
tea,  592. 
Lion  cubs,  267. 

Lips,  393-  ,     _ 

,,   ,  paralysis  of,  568. 
Liquor  arseniccUis,  601. 

„       airopina  sidphcUiSy  601. 

,,      ferri  perchhridiy  6 1 3. 

, ,      plumbi  subacttatisy  01 1 . 

,,       sanguinis,  12. 
Liquorice,  Indian,  584. 
Liver,  13,  538,  539. 

„    ,  acute  inflammation  of,  537. 

„   ,  chronic  inflammation  of,  541. 

„   ,  congestion  of,  14,  537. 

,,    ,  diseases  of  the,  537. 
Lobules  of  the  lungs,  351. 
Lockjaw,  527. 

Loins,  paralysis  of,  543,  546. 
London,  glanders  in,  494. 

,,      ,  rickets  in,  267. 
Loodiana  fever,  471. 
Lotions,  refrigerent,  25. 
Lowering  the  hoof,  722. 

„  toe,  722. ; 

Lucerne,  26,  591. 
Lunar  caustic,  584. 
Lungs,  10,  12,  350. 

,,     ,  collapse  of,  113. 

„     ,  congestion  of,  14,  17,  364. 

„     ,  inflammation  of,  17,  113,  353. 

,,     ,  rotten  appearance  of,  366. 
Lymphangitis,  506,  702. 

„  ,  epizootic,  503,  702. 

,,  ,  ulcerative,  505,  702. 

Lymphatics,  13,  15,  506,  665. 
Lynchis  diuma,  387. 

MACADAM,  212. 

McQuaid  v.  Farley,  702. 
Madras,  145. 
Maggots,  132,  166,  168. 
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Magnesia,  sulphate  of,  609. 
Magnets,  458. 
Mai  d'dney  205. 
„   de  caderas,  458. 
„   du  coity  510. 
Malarial  fever,  451. 
Malformation,  69(3. 
Malignancy,  121. 
Malignant  pustule,  47. 
Mallein,  614. 
Mallenders,  161,  702. 
Malt  extract,  430. 
Man,   125,   134,   135,    138,    141,   142. 

460,  621. 
Mange,  20,  134,  702. 

„       insects  on  man,  138. 
Mares,  738,  739,  740,  749. 

,,     in  season,  641,  661. 
Margetson  v,  Wright,  243. 
**  Mark  "  in  teeth,  742,  751. 
Marsupials,  rickets  in,  266. 
Mashes,  27. 
Massage,  24,  664. 
Matter,  see  **Pus." 
Maw  worms,  401. 
Meadow  saffron,  581. 
Measures,  594. 

„  ,  approximate,  595. 
Mechanism  <A  the  foot,  719. 
Medicines,  594  et  seq, 

,,       ,  administration  of,  627. 
Megrims,  570. 
Melanosis,  128,  382,  702. 
Memory,  102. 
Mercuric  chloride,  68. 
Mercury,  biniodide  of,    69,   80,    125, 
128,  455,  620,  622. 

„      ,  chloride  of,  621. 

,,       ,  double  cyanide  of,  70. 

,,         ointment,  nitrate  of,  621. 

„  perchloride,  68,  582,  621. 

Mesentery,  284. 
Metacarpal  bones,  232. 
Metatarsal  bones,  232. 
Mice,  475. 
Microbes,  12,  63. 
Midriff,  284. 
Milk,  267,  269,  592. 
„   ,  blue  tinge  in,  448. 
„      teeth,  739,  740,  741,  742. 
Miner's  elbow,  335. 
Molar,  fourth,  375. 
Molars,  738,  740. 
Mollities  ossium,  260. 
Monday  morning  disease,  508. 
Monkeys,  rickets  in,  266. 

„        ,  surra  in,  458. 


Moon  blindness,  342,  702. 

Moong,  591. 

Morphia,  see  "  Morphine." 

Morphine,  585,  621. 

Mosquitoes,  451. 

Moss  litter,  166. 

Mouth,  393. 

„     ,  abnormal,  752. 

„       at  birth,  748,  763. 

,,        >9  six  months,  766. 

„        ,,  nine  months,  748. 
„  one  year,  769. 

„        „  two  years,  773. 

„        „  three  off,  776. 

„        „  four  years,  778. 

,,        „  five  years,  782. 

„        „  six  years,  785. 

„        „  seven  years,  787. 

„        „  eight  years,  789. 

„        „  nine  years,  79i.  793- 

„        „  ten  years,  794. 

,,        „  fourteen  years,  796. 

,,        ,,  twenty-one  years,  798. 

„        ,,  thirty  years,  80a 

„        „  forty-two  years,  801. 

,,       breathing,  486. 

,,     ,  examination  of,  713. 

,,     ,  inflammation  of,  409. 

„     ,  woimds  of,  98. 
Mucous  membrane,  35a 
Mucus,  35a 
Mud  fever,  159,  706. 
Mules,  284,  320,  458,  479,  497,  558. 

567,  618,  704. 
Munipur,  471. 
Muscles,  22,  527. 
Mustard,  17,  358. 
Musty  forage,  515. 

N-«VI,  162. 

Nagana,  459. 

Nail  holes,  733. 

Nails,  215,  732,  733»  734,  736. 

,,    ,  drawn,  215. 

„    ,  driving,  736. 

,,    ,  gathered,  219. 

,,    ,  washers  on,  204. 
Narrow-heeled  shoes,  222,  729. 
Nasal  gleet,  373,  702. 
Navel,  the,  533. 

,,    ,  hernia  at,  293. 

„       ill,  272,  532. 

„       string,  284. 

,,  ,,       infection,  532. 

Navicular  bone,  206,  219,  24a 

„  „   ,  fracture  of,  302,  313. 

676. 
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Navicular  disease,  3,  4,  8,  9,  21,  206, 

702. 
Neck  of  tooth,  738. 
Nematodes,  399. 
Nerves,  motor,  669. 

„     ,  sensory,  669. 
Nervous  diseases,  543. 
Nettle  rash,  160,  706. 
Neurectomy,  668. 
Neurotomy,  2,  641,  668,  702. 

„         ,  examining  for,  717. 
New  Zealand,  320,  378,  395. 
Nickinjg,  658. 
Nicolaier,  bacillus  of,  527. 
Night  caps,  371. 
Nine  year  old  mouth,  791,  793. 
Nitre,  25,  622. 

,,    ,  sweet  spirits  of,  610. 
Nitric  acid,  576. 
Nodules,  126,  128. 
Nose,  bleeding  from,  372. 
Nostrils,  bleeding  from,  372. 

„      ,  breathing  through,  373. 

,,      ,  examination  of,  713. 

,,      ,  steaming,  680. 
Nottingham  catchfly,  387. 
Numdahs,  loi,  103,  104. 
Nursing,  590. 
Nutrition  and  waste,  13. 
Nux  vomica,  585,  624. 

OAT-HAIR  CALCULI,  437. 

Oats,  155,  427. 

Oblique  pasterns,  34. 

Occult  spavin,  256. 

Odd  feet,  704. 

CEdema,  15. 

CEsophagus,  394. 

"Off"  (age),  750. 

Off  fore  leg,  lameness  in,  538. 

Offord's  elbow  pad,  336. 

Otdium  albicans y  410. 

Oil,  69. 

,,  ,  cod  liver,  267. 

„     glands,  154. 

,,  ,  linseed,  592,  614. 
Omentum,  284,  292. 
Omnibus  horses,  310. 
One  year,  mouth  at,  769. 
Onion,  25. 

Onslow  V,  Eames,  391. 
Open  joint,  91-94. 
Opening  out  heels,  727. 
Operations,  638. 
Ophthalmia,  periodic,  342,  702. 

„         ,  simple,  340. 
Opium,  41 X,  585,  610,  621. 


Optic  nerve,  339. 

Orchitis,  119. 

Organisms,  disease  producing,  448. 

Ormonde,  384. 

Os  corona,  Fig.  8. 

„  f^edis.  Fig.  8. 

„  suffraginis.  Fig.  8. 
Osteomalacia,  26a 
Osteoporosis,  260,  387. 
Osteo-sarcoma,  125. 
Ostitis,  206,  265. 

„      ,  rarefying,  265. 
Ovariotomy,  114. 
Over-reaches,  14,  81,  726. 
„        ,,     ,  boots  to  prevent,  Figs. 

33»  34,  35,  37  and  38. 
Over's  hobble,  Mr.,  642. 

,,      method  of  casting,  Mr.,  642; 
Ox,  125,  234. 
,,  ,  cannon  bone  of,  232. 
Oxalic  acid,  387. 
Oxygen,  12,  13. 
Oxyuris  curvala,  401. 
Ozaena,  373. 

PAARD  ZIEKTEy  477. 
Pad  for  saddle,  104. 
Palate,  hard,  394. 

,1     ,  soft,  350,  394- 
Palisade  worms,  401,  404,  422. 
Pancreas,  394. 
Panel  of  saddle,  100  ^/  seg, 
Panniculus,  657. 
Paraffin  oil,  68,  153,  204,  622. 
Paraguay,  458. 
Paralysis  in  dourine,  513. 

„         „  rabies,  525. 

,,         ,,  in  sunstroke,  571. 

,,         of  bowels,  432. 

„  ,,  face,  568,  702. 

„  „  hind  legs,  61. 

„  „  loins,  546,  702. 

,,       ,  laryngeal,  380  et  scq. 
Parasites,  external,  130. 

„        ,  internal,  393. 
Parkes'  system  of  ventilation,  590. 
Parkinson  v,  Lee,  699. 
Parrot-mouth,  706,  752. 
Parsnips,  591. 
Passive  exercise,  24. 
Pastern  bones.  Fig.  8. 

„    ,  fracture  of,  302. 
Pasterns,  eczema  of  the,  154. 

„       ,  oblique,  34. 

„      ,  upright,  34. 

„      ,  twisted,  707,  709. 

„      ,  white,  155. 
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Patella,  dislocation  of,  316. 
Pea  meal,  588. 
Pease,  Indian,  588. 
Pectoral  muscles,  58. 
Pedal  bone.  Figs.  8,  9,  29. 

„         „   ,  dropping  of,  185,  193. 

„         „  ,  fracture  of,  305. 
Pelvis,  fracture  of,  16,  305. 
Perforans,  tendon,  37,  206,  209. 
Perforatus  tendon,  37. 
Periople,  205,  736. 
Periosteotomy,  242. 
Periosteum,  230. 
Peritoneum,  no,  114,  284. 
Peritonitis,  no,  114. 
Pernicious  anaemia,  406. 
Peroneus  tendon,  326. 
Persian  horses,  407. 
Pervious  urachus,  532. 
Petechiae,  456,  478,  518. 
Petechial  fever,  517. 
Petrissages  666. 
Phagocjrtes,  12,  19. 
Pha^rngitis,  367. 
Pharynx,  350,  394. 

,,     ,  inflammation  of,  367. 
Phenicated  camphor,  603. 
Phenol,  585. 

,,      ,  iodised,  626. 
Phlebitis,  117. 
Phlegm,  350. 
Phosphatic  calculi,  437. 
Phosphorescence,  448. 
Phosphorus,  269. 

Photo-bacterium  phosphorescetiSy  448. 
Physic  ball,  598,  599. 

,,       ,  preparation  for,  599. 
Picking  out  feet,  164,  166. 
Pigeons,  134. 
Pigs,  125,  267,  558. 
Pilocarpine,  6x0. 
Pimple,  695. 
Pink-eye,  19,  461. 
Pinks,  387. 
Pityriasis,  161. 
Plague,  610. 
Plants,  poisonous,  387. 
Plasma,  12. 

Plasmodium  of  Lavernan,  451. 
Pleurae,  351. 

Pleurisy,  113,  351,  354,  356. 
Pleuro-pneumonia,  19. 

„  „       ,  contagious,  466. 

„  „         of  cattle,  18. 

Ploughing,  58. 
Pneumogastric  nerve,  381. 
Pneumonia,  351,  353,  356. 


Pneumonia,  board  ship,  363. 
Pneumothorax,  113. 
Point  of  the  shoulder,  318. 
Pointing,  2,  3,  2x1. 
Poisoning  in  horses,  576. 
Poisons,  oacterial,  448. 
Poll  evil,  108,  702. 
Polo,  loi,  103. 
Polypus,  125. 
Polyuria,  515. 
Ponies,  pulse  of,  677. 

„     ,  grass  cutters',  682. 

„     ,  roaring  in,  385. 
Port  Elizabeth,  363. 
„     Pirie  horse  disease,  486. 
Port  wine  stains,  162. 
Portal  vein,  538. 
Porter,  592. 

Posterior  iliac  spine,  305. 
Potash,  bichromate  of,  622. 

„     ,  nitrate  of,  622. 
Potassium,  bromide,  523. 

„  iodide,  124,  127,  390,  622. 

Potatoes,  267. 
Poultices,  76,  77,  622. 
Poultry  mites,  134,  139. 
Practical  soundness,  697. 
Premolars,  738,  740. 
Preparation  of  foot  for  shoeing,  725. 
Pressure,  24,  26,  27,  45,  66. 

„      ,  high  arterial,  17,  356. 

„        on  frog,  165,  167. 
Price  affecting  soundness,  699. 
Prickly  heat,   150. 
Pricks  in  shoeing,  215. 
Probang,  435. 
Probing,  91. 
Procidi  castandet^  179. 
Profuse  staling,  515. 
Prolapse  of  rectum,  436. 
Proud  flesh,  15. 
Prurigo,  151,  706. 
Pruritis,  151. 
Prussic  acid,  623. 
Psoriasis,  161. 
Psoroptes,  135. 

Pulmonary  circulation,  10,  12. 
Pulp-cavity,  741. 
Pulse,  feeling  the,  676. 

,,    ,  nature  of,  356. 
Pulverisator,  173. 
Pumiced  feet,  202,  702. 
Pump,  10. 

,,    ,  Read's  clyster,  76,  632. 
Puncture  firing,  259,  664. 

,,      of  intestine,  677. 
Pupil  of  the  eye,  339. 
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Purgatives,  24,  359. 
Purpura  hasmorrhagica,  470,  517. 
Pus,  IS,  16,  63,  76,  77,  78,  374. 
„  ,  blue,  19. 
Pustular  stomatitis,  409. 
Pustule,  malignant,  471. 
Pustules,  514. 
Putrefaction,  63. 
Pyaemia,  532. 

„      ,  umbilical,  532. 

QUEENSLAND  itch,  161. 
Quidding,  702. 
Quinine,  16,  454,  623. 
Quittor,  226,  703. 

RABBITS,  14,  18,  20,  475. 
Rabies,  19,  20,  525. 
Race,  finish  of  a,  30. 
Race  horses,  8,  32,  38,  48,  49,  155, 
240,    246,   252,    371, 
721. 

„  „      with  tubes,  685-687. 

Radius,  Fig.  8. 
Rarefying  ostitis,  206. 
Rat  tails,  706. 
Rats,  surra  in,  458. 
Ray  fungus,  125. 

Read's  clyster  pump,  76,  Fig.  1 55. 
Rectum,  394. 

,,      ,  prolapse  of ,  436. 
Recurrent  branch  of  pneumogastric,  381 
Red  worms,  404. 
Reeve's  noseband,  390. 
Refrigerent  lotions,  25. 
Refmir,  15. 
Residual  air,  377. 
Respiration,  353. 
Rest,  48,  74. 
Retina,  339,  574. 

„      ,  effect  of  glare  on,  574. 
Rheumatism,  8,  210,  524,  703. 
Rheumatoid  arthritis,  269. 

,,  joint  disease,  269. 

Rib,  fracture  of  first,  310. 
Ribs,  fracture  of,  310. 
Rickets,  262,  266. 
Riding,  galls  caused  by,  102. 

„       schools,  165. 
Riga  vetches,  588. 
Rigor  mortis^  473. 

Ringbone,  2,  7,  9,  21,  249,  703,  709. 
Rings  on  hoof,  199. 
Ringworm,  141,  151,  703. 
"Rising"  (age),  750. 
Roaring  and  roarers,  21,  262,  380,  469, 

471,  684-692,  703. 


Rodents,  rickets  in,  266. 
Rollers,  imperfectly  stuffed,  102. 
Rolling,  horse,  422,  424,  668. 
Root  of  tooth,  738. 
Roots,  591. 
Round  bione,  6a 

„       worms,  399. 
Rounding  edge  of  hoof,  726. 
Rowelling  scissors,  338. 
Rumbling,  intestinal,  433. 
Ruminants,  266. 
Rupture  of  stomach,  418. 
Ruptures,  283. 
Russia,  98,    116,   125,   189,  384,  38s, 

511,659, 
Rye  grass,  378. 

SACK  of  sand,  646. 
Saddle,  bearing  surface  of,  100. 
„        cloths,  loi,  103,  104. 


galls,  99,  706. 
„        hor 


borses,  22,  32,  38,  49,  160. 
„     ,  pad  for,  104. 
,,        tree,  points  of,  103. 
Saffron,  meaaow,  581. 
St.  Simon,  709. 
St.  Vitus'  dance,  565. 
Sal-ammoniac,  541. 
Saliva,  394. 
Salivary  glands,  394. 
Sallenders,  161,  703. 
Salt,  466,  593. 

„      in  fat  or  butter,  158. 

„      on  land,  408. 

,,     on  roads,  116. 
"  Salted  "  horses,  485. 
Saltpetre,  622. 
Salts,  Epsom,  609. 
Sand  colic,  423. 
„  ,  eating,  423. 
„  ,  sack  of,  646. 
Sandcrack,  174,  703. 
Sandwich  Islands,  261. 
Sanitas,  67. 
Saponaria,  387. 
Saponin,  387. 
Sapotoxin,  387. 
Sarcocele,  407. 
Sarcoptes,  135. 
Sawdust,  166. 
Scabs,  77. 
Scalds,  109. 

Scar  tissue,  15,  16,  63,  157. 
Scarf-skin,  154. 
Scarlet  fever,  18. 
Scholefield  v,  Robb,  564. 
SchUtz,  streptococcus  of,  468. 
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Scirrhous  cord,  io8,  122,  292,  701. 
Scissors,  probe  pointed,  673. 

„      ,  rowelling,  338. 
Sclerostoma  equinumy  401. 

,,  tetracanthum^  404. 

Sclerotica,  339. 
Scotland,  125,  383,  412,  463,  494,  566, 

597. 
Scour,  white,  428. 
Scraping  wounds,  74. 
"Scratches,"  154. 
**  Screws,"  training,  32,  48,  49. 
Scrofulous  ostitis,  532. 
Scrotum,  enlargement  of,  407. 
Sea,  horses  at,  186,  198,  363. 
Seals,  rickets  in,  266. 
Searcher,  166. 
Seated  shoes,  176,  727. 
Seedy -toe,  185,  201,  703. 
Seesum  leaves,  443. 
Sensitive  laminae,  190. 
Septic  infection,  532. 

,,      metritis,  186. 

„      poisoning,  532. 
Septicaemia,  532. 
Serous  fluid,  13,  333. 

„      cyst  near  withers,  337. 

„      cysts,  13,  333. 
Serum,  12,  19,  20. 

,,     ,  anti-toxin,  19. 
Sesamoid  bones,  28,  Figs.  8  and  9. 

„         ligaments,  44. 
Sesamoid! tis,  44,  703. 
"  Set "  (physic),  to,  425,  600. 
"Setfast,"  521. 
Seton  needle,  curved,  679. 
Setons,  679. 

Seven  years,  mouth  at,  787. 
Shades  for  the  eyes,  574. 
"Shake,"  508. 
Sheath  of  back  tendons,  42. 
Sheep,  18,  21,  125,  234,  404,  479. 
Shell  fish,  rickets  in,  266. 
Shins,  sore,  8. 
Ship,  horses  on  board,  186,  198,  363. 

,,     pneumonia,  board,  363. 
Shires,  155,  189. 
Shivering,  7,  198,  565. 
Shoe,  bar,  178,  179,  224. 

„    ,  Broad's,  197. 

„   ,  concave,  727. 

„   ,  fitting,  735. 

„      for  fore  feet,  heavy,  83. 

,,   ,  heart-shaped  bar,  178. 

,,    ,  high -heeled,  26,  39,  210. 

„   ,  hunting,  726,  727. 

„   ,  long-toed,  274. 


Shoe,  narrow-heeled,  222. 
„   ,  putting  on,  736. 
„   ,  seated,  176,  727. 
,,      short  at  heels,  221,  222. 
„    ,  "springing"  heels  of,  221,  735. 
„   ,  the,  727. 

„   ,  thick-heeled,  26,  39,  726,  732. 
„   ,  thin-heeled,  720,  733. 
„   ,  three-quarter,  224. 
,,   ,  wearing  toe  of,  7,  9. 
„       with  toes  turned  up,  212. 
Shoeing,  49,  83,  87,  212. 
„         "  dose,"  221,  222. 
cold,  735. 
hot,  735. 
„         hunters,  726,  727. 
„         in  spavin,  254. 
,,      ,  necessity  of,  718. 
,,      ,  pricks  in,  215. 
,,         with  washers,  204. 
Shooting  horse,  668. 
Short  sipht,  703. 
Shortening  the  toe,  726. 
Shorthorn  cattle,  749. 
Shot,  giving,  379. 
Shoulder,  anatomy  of,  58. 

„         blade,  fracture  of,  314. 
,,       ,  dislocation  of,  318. 
„  joint,  318. 

„  lameness,  4. 

,,       ,  point  of  the,  318. 
,,       ,  sprain  of,  16,  58. 
Shoulders,  wasted,  703. 
Shying,  696. 
Sick  box,  59a 
Sickle  hocks,  53,  ?6. 
Side-bones,  9,  276,  703,  73a 
Side  lines,  casting  by,  641. 

,,    saddles,  99,  loi,  102,  104,  105. 
Sight,  congenital  defects  of,  709. 
Stltru  nutanSf  387. 
Silver  probe  turning  black,  218. 
Simpson  v.  Potts,  S2. 
Sinews,  22. 

„      ,  sprain  of  back,  40. 
Singapore,  261. 
Sinuses  of  head,  373,  375. 
Sire,  21. 

Sissoo  leaves,  443. 
Sit-fasts,  102,  125,  706. 
Sitting  on  haunches,  422,  440. 
Six  months,  mouth  at,  766. 

„  years,  mouth  at,  785. 
Size  in  roaring,  385. 
Skin,  13,  154. 
„  ,  non-parasitic    diseases    of,    150^ 
706. 
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Skin  diseases,  parasitic,  130,  706. 

Sleep,  13. 

Slings,  26,  299,  680. 

Slippery  floor,  35. 

Slope  of  hoof,  49,  721,  725. 

,,         ,,     ,  measuring,  722. 
Small  pox,  18. 
Smith  V.  O' Bryan,  244. 
Smoke  expelling  flies,  132. 
Snake  bite,  19,  20,  585. 
Snow,  116. 
Soap  liniment,  600. 
Soapworth,  387. 

Soda,   bicarbonate  of,   68,  431,   523, 
541,  624. 
„  ,   hyposulphite  of,  516,  624. 
Soft  palate,  350,  394. 
Soldiers,  cavalry,  138. 
Sole,  weak,  707. 
,,   ,  wounds  of  the,  219. 
Sore  back,  99. 
„     shins,  8,  231,  247,  707. 
,,     throat,  367. 
Sorrel,  387. 
Sound  in  hock,  creaking,  270. 

„    ,  friction,  355. 
Soundness,  694. 

,,        ,  definition  of,  695. 

,,        ,  different  opinions  on,  694. 

„        ,  examining  for,  710. 

,,        ,  modifying  circumstances  in 

698. 
,,        ,  practical,  697. 
South  Africa,  131,  133,  160,  186,  189, 
261,  264,  266,  363,  381,  385, 
389,  452,  479»  682. 
,,      African  horse  sickness,  477. 
„  „      poisonous  plants,  587. 

„     America,  133,  389. 
Spain,  511. 

Spavin,  2,  7,  9,  231,  252,  703,  708. 
II     ,  bog,  325,  708. 
II     ,  low,  255. 
„     ,  occult,  256. 
,,     .  site  of,  258. 
Special  warranty,  700. 
Spectacles,  coloured,  574. 
Speedy  cutting,  %%^  90,  707. 
Spermatic  cord,  enlajged,  407. 
Spina-yentosay  125. 
Spinal  canal,  268. 

„      congestion,  546. 
Spirits,  80,  105,  592,  624,  707. 
^iroptcra  reticulata^  407. 
Spleen,  473,  484. 
Splint  bones,  232,  233,  234. 
„         „     ,  enlargement  of,  245. 


Splint,  Mr.  Pugh's,  92. 
«i    I  pegged,  236. 
,,    ,  surgical  removal  of,  242. 
Splints,  8  17,  231,  698,  709. 

,,       (for  broken  bones),  298. 
Split  hoof,  183,  707. 

„    pastern,  302. 
Sponges,  70. 
Spores,  527. 

Sprain,  definition  of,  22. 
,,     ,  legal  aspect  of,  61. 
,,     ,  nature  of,  23. 
,,     ,  structures  liable  to,  22. 
„     ,  treatment  of,  24-28,  44-49. 
,,       of  back,  61. 
„        „     „    tendons,  37,  703. 
„        „  check  ligament,  37,  703. 
„       ,,  elbow,  60. 
„       „  fetlock,  43. 
„       „  hip,  60. 
,,       „  shoulder,  16,  58. 
„       ,,  suspensoryligament,28,703. 
Sprains,  16,  22-61. 

„        occur,  how,  23. 
Spring,  the  foot  as  a,  721. 
"Springing*'  the  heels,  221,  735. 
Sprung  nock,  57. 

"Square  "  toes  for  hind  feet,  726. 
Stable  fever,  450. 
Stables,  flooring  of,  476. 

,,     ,  insanitary,  450,  462. 
Staggers,  570. 

„       ,  grass,  425. 
,,       ,  stomach,  424. 
Staking,  no. 
Staling,  446,  515. 

Stallions,  341,  389,  412,  462,  708,  738. 
Standing,  long-continued,  186,  208. 

„         over  at  knees,  708. 
Starvation,  25. 
Stavesacre  ointment,  133. 
Steaming  the  nostrils,  680. 
Steel,  tincture  of,  613. 
Steeplechasing,    loi,    103,    240,    442, 

6^,686. 
Stiff  joints,  272. 
Stifle,  inflammation  of,  270. 
Stimulants,  624. 
Stitches,  73. 
Stomach,  394. 

,,       ,  flatulent  distension  of,  415* 
,,       ,  impaction  of,  424. 
,,       ,  rupture  of,  418. 
„         staggers,  424. 
„       ,  ulceration  of,  456. 
Stomatitis,  pustular,  409. 
Stone  in  foot,  727,  731. 
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Stone  in  bladder,  445. 
Stones,  standing  on,  207. 
Stoppings  for  feet,  166,  220,  223, 
Stout,  592,  596. 
Strangury,  442. 
Strangles,  18,  467. 
Strangulated  bowels,  420-423. 
Straw,  382,  383. 
Streptococcus  of  SchUtz,  468. 
Stringhalt,  i,  2,  549,  703. 

„        ,  Australian,  550. 
Stroke  of  the  wind,  547. 
Strongulus  armattis,  401,  404,  487. 

„        tetracanthusy  404. 
Strychnine,  587,  624. 
Stuart  V,  Wilkins,  699. 
Stubs  of  nails,  215. 
Stud  animals,  389. 
Styptics,  65. 
Subcutaneous  injections,  633. 

„.  tissue,  627. 

Suffraginis,  oSy  Fig.  8. 
Sucar,   19,  436,  534. 
Sulphate  of  copper  baths,  218,  219. 

,,       ,,  iron,  612. 
Sulphur,  145,  625. 
Sulphuretted  hydrogen,  612. 
Sulphuric  acid,  576. 
Sun  bonnets,  574. 
Sunstroke,  571. 
Superpurgation,  425. 
Suppurate,  to,  63. 
Surteit,  160,  707. 
Surra,  455,  511. 
Susceptibility,  18. 
Suspensory  ligament,  sprain  of,  28. 
Sutures,  73. 

Swallowing  air,  555,  558. 
Swampy  ground,  544. 
Sweat,  155. 
Sweetbread,  394. 
Swelling,  121. 
Swimming  horses,  320^ 
Swine,  266. 
Syce^  668. 
Symbiotes,  136. 
Symes'  abscess  knife,  80. 
Synovia,  322. 
Synovial  bursse,  322. 

,,        enlargements,  322. 

,,        membranes,  322. 
Syria,  264,  382. 
Syringes,  632,  634. 

TABLE  OF  TOOTH,  738. 

Taeniae,  399. 

Tail,  eczema  of,  152. 


Tail,  fracture  of,  314. 
„    guard,  152. 
„  ,  Itchy,  152. 
„  ,  use  of,  657. 
Tails,  banging,  656. 
„    ,  docking,  657. 
Tan,  165. 

Tannoform,  69,  71,  72,  428,  625. 
Tapeworms,  399. 
Tapotetiunty  66i8. 
Tarry  condition  of  blood,  472. 
Tartar  emetic,  400,  625. 
Tattersairs  389. 
Taxis,  287. 
Teeth,  age  by,  see  "  Mouth." 

,  canine,  738,  740,  743. 

,  different  kinds  of,  738. 

,  eruption  of,  748. 

,  form  of,  741. 
from  cribbing,  wear  of,  556. 

,  hastening  wear  of,  749. 

,  incisor,  394,  738  et  seq, 

,  irregularities  in,  752. 

,  milk,  739,  740,  742. 

,  molar,  394,  738. 

,  numbering  the,  740. 

,  removing  milk,  749. 

,  retarding  wear  of,  749. 

,  sections  of,  744-746. 

,  structure  of,  741. 

,  supemumemry,  752. 
unduly  retaining  central  enamel, 

751. 

*•  mark,"  751. 
with  age,  changes  of,  742. 
Teething,  dates  of,  74S. 
Temperature  in  fever,  449. 
„  „  health,  682. 

,,        ,  rectal,  681. 
,,        ,  refi^ulation  of,  571. 
Ten  years,  month  at,  794. 
Tendo  Achillis,  326. 
Tendons,  22. 

„      ,  back,  see  "Back  Tendons." 
„      ,  bowed,  42. 
Tension  of  eyeballs,  testing,  342. 
Tensity  of  the  tissues,  14. 
Testicles,  649,  651. 

„       ,  enlargement  of,  407. 
,,       ,  inflammation  of,  119. 
Tetanus,  18,  19,  20,  21,  220,  527. 
Tetter,  161,  707. 
Thermometer,  clinical,  681. 
Thick-heeled  shoes,  26,  39,  726,  732. 

„      wind,  392,  703. 
Thigh,  fracture  of,  301. 
Thin-heeled  shoe,  720,  733. 
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Thirty  years,  mouth  at,  8c». 
Thomas  v.  Young,  391. 
Thompson  v.  Patteson,  550. 
Thorax,  284. 

Thorns,  punctures  from,  99. 
Thorough-breds,  384- 
Thoroughpin,  322,  326,  707. 

„         ,  of  fetlock,  324. 
Thread  worms,  401. 
Three  quarter  shoe,  224. 
„      off,  mouth  at,  776. 
Throat,  sore,  367. 
Thrombus,  65,  118,  402. 
Throwing  a  horse,  641. 
Thrush,  164,  171,  697,  703. 
Thymol,  406. 
Tibia,  fracture  of,  314. 
Ticks,  133. 

Tied  in  below  hock,  254. 
Tiger  snakes,  20. 
Tinea  tonsurans ^  141,  142. 
Tips,  228,  731. 
Tissues,  tenseness  of,  14. 
Tobacco  for  lice,  133. 
Toe,  going  on,  £io,  704. 
„  ,  lowering  the,  726. 
,,     of  shoe,  wearing,  7,  9. 
„    pieces,  732. 
„  ,  roll,  732. 
„  ,  shortening  the,  726. 
„  ,  square,  726. 
„  ,  stumble,  732. 
„  ,  tumed-up,  732. 
Toes  turned-out,  87,  ^,  696. 
Tongue,  393. 

„      ,  actinomycosis  of,  125. 
„      ,  cancer  of,  125. 
,,      ,  inflammation  of,  409. 
„      ,  wounds  of,  98. 
Tonics,  597. 
Tonquin,  458. 
Tooth,  crown  of,  738. 
„     ,  neck  of,  738. 
„     ,  parts  of,  738. 
„     ,  root  of,  738. 
„     ,  toble  of,  738 
Torsion,  castrating  by,  654. 
„        for  closing  arteries,  65. 
„        forceps,  124. 
Tourniquet,  682. 
Toxins,  19,  20. 
Trachea,  350. 
Tracheotome,  690. 
Tracheotomy,  362,  684. 

,,  tubes,  687,  688. 

Training,  240. 

„         "screws,"  32,  48,  49. 


Tramway  Co.,  Calcutta,  572. 
Transfixion  forceiK,  347. 
Trapezium,  94,  Fig.  8. 

„       ,  fracture  of,  315. 
TapezoideSy  238. 
Trachea,  350. 
Tread,  214,  707. 
Trephining,  692. 
Trocar  and  canula,  677. 
Trochanter  major,  fracture  of,  301. 
Troop  horses,  207. 

Trotting  and  trotters,  4,  32, 48, 208, 336. 
Troughs,  public  water,  502. 
Trusses,  294,  323. 
Trypanosoma  Evansi^  457. 
Trypanosomatosis,  455. 

,,  in  man,  460. 

Tsetse  fly  disease,  459. 
Tuberculosis,  125,  509. 
Tubes,  tracheotomy,  687,  688. 
Tumours,  121. 

,,        of  bones,  230. 
Tunica  vaginalis^  284. 
Turkish  bath,  154. 
Turned-out  toes,  696. 
Turning  horse,  2,  6,  7. 
Turnips,  591. 
Turpentine,  28,  65,  68,  167,  400,  433, 

465,  625. 
Tushes,  738,  740.  743- 
Twenty-one  years,  mouth  at,  798. 
Twist  of  the  intestines,  420. 
Twisted  pasterns,  709. 
Twisting,  castration  by,  654. 
Twitching,  692. 
Two  years,  mouth  at,  773. 

ULCER,  15. 
Ulceration  of  bone,  206. 

,,  >»  the  stomach,  456,  457. 

Umbilical  pyaemia,  532. 
Unciform  bone,  238. 
Under-cut  muscles,  61,  301. 
"  Under-hung,"  752. 
United  States,  125. 
Unnerving,  668,  703. 
Unshod  horses,  718,  721,  725,  726,  732. 
Unsoundness,  564,  695. 

,,  ,  absolute,  700. 

,,  ,  comparative,  704. 

„  ,  definition  of,  695. 

,,  ,  hereditary,  707. 

Urachus,  533. 
Ureters,  441. 
Urethra,  441. 

„      ,  female,  447,  656. 
Uric  acid,  189,  524. 
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Urinary  organs,  diseases  of,  441. 
Urine,  albuminous,  444. 

„    ,  bloody,  442. 

„    ,  dark  coloured,  443. 

,,    ,  retention  of,  441. 

„    ,  testing,  444. 
Urticaria,  160. 
Urudy  591. 

VAGINA,  447. 

Vallence  v.  Brook,  391. 

Vandermarken's  tracheotome,  69a 

Variola,  514. 

Vaseline,  626. 

Vegetables,  green,  525. 

Vein,  injection  by  jugular,  636. 

Veins,  10,  64,  66. 

,,    ,  inflammation  of,  117. 
Venadium,  551. 

Ventilation,  Parkes'  system  of,  590. 
Ventricles  of  heart,  10. 
Verdigris,  581. 
Vesicles,  151. 
Vetch  poisoning,  387,  588. 
Vetchhngs,  387. 
Veterinary  surgeons,   502,   697,    698, 

699,  705. 
Vices,  564,  698,  700. 
Villitis,  205,  704. 
Vitreous  humour,  339. 
Volkmann's  spoon,  76. 
Volvulus,  420. 
Vomiting,  horse,  419,  420. 

"  WALL-EYED,"  339. 
„      ,  of  hoof,  216,  724. 
„        to  shelter  horses,  547. 
War  of  1 881,  Boer,  480. 
,,  ,  Crimean,  138. 
„  ,  Franco-German,  138. 
Warble  fly,  132. 
Warbles,  707. 
Warming  up  horse,  2. 
Warner,  Sheppard  and  Wade,  389. 
Warranty,  700. 
Warts,  162. 

Washers  on  clinches  of  nails,  204. 
Washing  horses,.  148. 

legs  and  feet,  155,  156,  157, 
159,  160. 
"  Washy"  horses,  426,  427. 
Waste,  13. 

Wasting,  muscular,  16,  382. 
Water  bath,  599. 
„    ,  cold,  25,  65. 
„    ,  drinking,  24,  365,  427,  593. 
„      dropping,  sound  of,  355. 


Water  farcy,  406. 

„    ,  hot,  13,  25,  65. 

„    ,  lukewarm,  65. 

„      in  bursatect  145,  148. 

„      on  skin,  effect  of,  154,  155,  159. 

„       „  the  brain,  567. 

„       „    „  chest,  354. 

„   ,  pure,  16. 

,,      stopping  bleeding,  warm,  25, 66. 

,,      troughs,  public,  502. 
Watering  after  feeding,  414. 
Watson  V.  Denton,  2&. 
Weaving,  707. 
Weed,  506,  704. 
Weight  on  legs,  proportion  of,  32,  34. 

„      bearing  surface  of  back,  100. 

„  „  „       „  foot,  722. 

Weights,  294. 

,,      ,  approximate,  294. 
Wens,  125. 

West's  uterine  clamp,  437. 
Wetting  forage,  379. 
Wheals,  160. 
Wheat,  125. 
Whisky,  80,  125. 
Whistling,  380,  704. 
White  lotion,  626. 

„      of  the  eye,  339. 

„      pasterns,  155. 
Wind,  broken,  377,  701,  708. 

,,    ,  testing  horse's,  387. 

„    ,  stroke  of  the,  547. 

„    ,  thick,  392. 
Windgalls,  43,  707. 

,,  below  hock,  326. 
„  of  the  knee,  331. 
„  „    „   fetlock,  323. 

Windpipe,  J50. 

„       ,  injections  by,  635. 
,,        ,  tube  falling  into,  692. 
Windsucking,  555,  707. 

bit,  559,  562. 
Wine,  592. 
Withers,  capped,  332. 

,,      ,  fistulous,  106,  704. 
„      ,  inflamed  and  galled,  81,  loi. 
,,      ,  serons  cyst  near,  337. 
Wolf's  teeth,  740. 
Wolves,  rabies  in,  525. 
Womb,  inflammation  of,  186. 
Wood  pavement,  212. 

„     wool,  608. 
Wooden  tongue,  127. 
Woolsorter's  disease,  471. 
Work,  mental,  13. 

„    ,  treatment  after  severe,  365,  366. 
Worm  colic,  403. 
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Worm  in  the  eye,  344,  704. 
Worms,  399. 
Worn  legs,  707. 
Wounds,  62-120. 

,  angry,  76. 

,  appearance  of,  76. 

,  clean  cut,  76. 

,  dressing,  74. 

,  healthy,  76. 

,  indolent,  76. 

,  inflamed,  76. 

,  lacerated,  62. 
on  or  near  joints,  91. 

,  punctured,  76. 

,  repair  of,  63. 

,  theory  of,  62. 


Wounds,  treatment  of,  64,  71. 
,,      ,  unhealthy,  76. 
„      ,  union  of,  62. 
„      ,  varieties  of,  62. 

YELLOW  FEVER,  451,  452. 
Yearlings,  266,  405,  738. 
Yeast,  19. 
Yew  poisoning,  589. 

ZEBRAS,  460,  479. 

Zinc,  chloride  of,  68,  71,  127. 

„  ,  cyanide  of  mercury  and,  70. 

„  ,  oxide  of,  626. 

,,  ,  sulphate  of,  626. 
Zoologiad  Gardens,  267. 
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The  Field, — "As  trainer,  owner  and  rider 
of  horses  on  the  flat  and  over  a  country,  the 
author  has  had  a  wide  experience,  and  when  to 
this  is  added  competent  veterinary  knowledge, 
it  is  clear  that  Captain  Hayes  is  entitled  to 
attention  when  he  speaks." 
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BOOKS   ON    HORSES. 

YETERINART  NOTES  fop  HORSE-OWNERS 

An  Illustrated  Manual  of  Horse  Medicine  and  Surgery,  written  in 
simple  language,  with  267  Illustrations.  Sixth  Edition.  Revised 
throughout,  considerably  enlarged,  and  121  new  and  original 
Photographs  added.     Large  crown  8vo,  buckram,  15s.  net 

**  A  neceaarr  gnide  for  horae-ownerB,  espedallj  those  who  are  far  removed  from 
immediate  profeflsional  amietanoe,*'— The  Tfme*. 

**  Of  the  many  popalar  veterinary  books  whidi  hare  come  nnder  our  notioe,  this  is 
certainly  one  of  the  most  scientific  and  reliable."— 2%0  FUld. 

**  This  book  leaves  nothing  to  be  desized  on  the  score  of  Inddity  and  oompxehenriTeness.** 
— Veterinarjf  Journal. 

**  It  is  saperflaons  to  oonmiend  a  book  that  is  an  established  saooen,  and  that  has  gone 
on  from  edition  to  edition  extending  its  usefulness."— Jrmy  and  ifawy  Gaatttt, 

POINTS   OF   THE    HORSE.    A  Familiar   Treatise 

on  Equine  Conformation.     Third  Edition  in  the  Press. 

**  Oapt.  Horace  Hayes,  the  best  of  writers  upon  hwses,  has  issaed  a  second  edition— 
considerably  altered  and  enlarged,  uid  magnificently  illusfcrated — of  his  admirable  work 
apon  the  *  Points  of  the  Hone,'  which  is,  in  fact,  a  complete  work  on  horses,  their  races 
and  peculiarities."— iirAmcnifn. 

**  The  intrinsic  value  of  the  book  and  the  high  professional  reputation  of  the  author 
should  ensure  this  new  edition  a  cordial  welcome  from  sportsmen  and  all  lorers  of  the 
horse."- 27k«  Times. 

RIDING    AND    HUNTING.     Fully  Illustrated  with 

upwards  of  250  Reproductions  of  Photographs  and  Drawings.     In 

I  vol.,  demySvo,  cloth.     Price  i6s.  net. 

*'Oapt.  Hayes  has  produced  a  book  which  caimot  fail  to  interest,  if  not  to  instruct 

the  experienced  horseman,  and  the  beginner  may  learn  from  its  pages  practically  all  that 

it  is  necessary  for  him  to  know.**— 7%«  Wartd. 


**  We  can  imagine  no  more  suitable  present  for  one  who  is  learning  to  ride  than  this 
book."— Po/;  MaU  Oasette. 

"  He  is  no  doubt  the  greatest  authority,  both  on  horses  and  horsemanship,  now  living 
in  this  country.  Bvezything  which  he  writes  is  lucidly  expressed,  and  no  detaU  is  too 
trivial  to  be  explained."— TTke  Spectator. 

THE  HORSEWOMAN.  A  Practical  Guide  to  Side- 
saddle Riding.  By  Mrs.  Hayes.  Edited  by  Capt.  M.  H.  Hayks. 
Second  Edition,  re-written,  enlarged,  and  with  about  150  new  and 
original  Photographic  Illustrations  added,  i  vol.,  demy  8vo.  12s.net. 
**This  is  the  first  occaraon  on  which  a  practical  horseman  and  a  practical  horsewoman 

have  collaborated  in  bringing  out  a  book  on  riding  for  ladies.    The  result  is  in  every  way 

satisfactory,  and,  no  matter  how  well  a  lady  may  ride,  she  will  gain  much  valuable 

infwmation  from  a  perusal  of '  The  Horsewoman.'  "—Field, 

**A  large  amount  of  sound,  practical  instruction,  very  judiciously  and  pleasantly 
imparted."— rA«  Times. 

*'We  have  seldom  come  across  a  brighter  book  than  'The  Horsewoman.*** — The 
Athenmum. 

**  With  a  very  strong  recoounendatlon  of  this  book  as  far  and  away  the  best  guide  to 
side-saddle  riding  we  have  seen."— iSa/urday  Review. 

LONDON:    HURST  AND  BLACKETT,   LIMITED. 
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BTABIiE  MANAGEMENT  AND  EXERCISE. 

A  Book  for  Horse-Owners  and  Students.     Illustrated  by  numerous 

Reproductions  of  Photographs  taken  specially  for  this  work.     In 

I  vol.,  demy  8vo.     Price  12s.  net. 

**  Qftpt.  Hayes,  who  may  jostly  claim  to  be  the  first  aathority  now  living  oa  all  matters 
connected  with  the  horse,  is  always  welcome,  and  the  more  so  becanse  each  soccessiTe 
Tolome  is  a  monument  of  *  the  reason  why.'  "—The  County  OentUmatu 

"Bminentiy  practicaL"— 2%«  Field, 

**  The  work  of  an  exceptionally  competent  authority,  who  thoroogbly  understands  bis 
sabjeot,  and  is  able  to  make  the  results  of  his  practical  knowledge  clear  to  readers."— 
BadmifUon  Magaeine. 

IliliUSTRATED    HORBEBREAKINO.      Second 

and  Cheaper  Edition.     Large  crown  8vo.     Price  12s.  net. 

Tkis  Edition  has  heen  entirely  rewritten,  the  amount  of  the  letterpress  more 
than  doubled,  and  js  reproductions  of  Photographs  have  been  added. 

•*  It  is  a  characteristlo  of  all  Captain  Hayes*  books  on  horses  that  they  are  eminently 
practical,  and  the  present  one  is  no  exception  to  the  rule.  A  work  which  is  entitled  to 
high  praise  as  being  far  and  away  the  best  reasoned-ont  one  on  breaking  under  a  new 
syitem  we  have  seen."— TAf  FUli. 

**  The  work  is  eminently  practical  and  reliable."— FtfeHnary  Journal, 

HORSES  ON  BOARD   SHIP.     A  Guide  to  their 

Management.     By  M.   H.    Hayes.      In   i   vol.,  crown   8vo,  with 

numerous  Illustrations  from  Photographs  taken  by  the  Author  during 

two  voyages  to  South  Africa  with  horses.     Price  3s.  6d.  net. 

**  The  book  altogether  is  like  the  rest  of  Captain  Hayes'  works,  written  on  sound, 

practical  lines,  and  is  all  the  more  welcome  in  that  it  deals  with  a  subject  on  which  we 

have  yet  a  great  deal  to  learn."— 7%«  Field. 

**As  he  has  had  two  voyages  to  South  Africa  in  charge  of  large  consignments,  bis 
experience  is  eminently  practical,  and  his  book  contains  much  valuable  information,  and 
ought  to  enable  the  War  OlBce  to  avoid  in  the  future  some  of  the  errors  of  the  psst.** 
—MonUng  Poet. 

**  We  are  sure  that  the  book  will  be  found  useful  and  instructive  to  those  who  are  new 
to  the  work  of  conreying  either  large  or  small  numbers  of  horses  across  the  seaa."— 
County  Oentleman. 

TRAINING  AND  HORSE  MANAGEMENT  IN 

INDIA.     Fifth  Edition.     Crown  8vo,  cloth,  6s. 

**We  entertain  a  very  high  opinion  of  Oapt.  Hayes*  book  on  *  Horse  Training  and 
Management  in  India,'  and  are  of  opinion  that  no  better  guide  could  be  placed  in  the 
hands  of  either  amateur  horseman  or  veterinary  surgeon  newly  arrived  in  that  im- 
portant division  of  our  Empire.**— Fer^Hnary  Journal, 

INFECTIVE  DISEASES  OF  ANIMALS.    Being 

Part  I.  of  the  Translation  of  Friedberger  and  Froehner*s  Patholo^  of 
the  Domestic  Animals.  Translated  and  Edited  by  the  Author.  With 
a  Chapter  on  Bacteriology  by  Dr.  G.  Newman,  D.P.H.  Demy  8vo, 
I  OS.  6d.  net. 

**■  Whether  considered  as  a  work  of  refersnce  for  bu«y  praotitianeri,  as  a  text-book  for 
students,  or  as  a  treatise  on  pathology  in  its  widest  significance,  this  volume  meets  every 
reqtilrement,  and  is  an  invaluable  addition  to  our  literature." — Veterinary  Record. 

LONDON:    HURST  AND  BLACKETT,    LIMITED. 
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AMONG  HORSES  IN  RUSSIA.  With  53  Illustra- 
tions from  Photographs  taken  chiefly  by  the  Author.  In  i  vol.,  large 
crown  8to.     Price  los.  6d.  net. 

«*  The  book  ta  exceedingly  weU  written  and  iUtutnited.**— ^ro^Mc 

**  The  anther  has  made  an  exceedingly  entertaining  book  of  hia  experienoeB.**— AUfy'f 
Magatlne, 

AMONG   horses    IN    SOUTH   AFRICA.    In 

I  vol.,  crown  8vo.     Price  5s. 

*'Glapt  Hayei'  book  ia  genoindy  interesting,  and  fully  repajB  readJng."- .Btoflfc  and 
WkUt.  ^ 

**  The  book  !•  Tery  readable.**— ^mToIm*. 

«The  book  is  written  in  a  pleaaant,  chatty  style,  and  with  a  broad  mind.**— i^poKtiuna. 

MODERN  POLO.  By  Captain  £.  D.  Miller,  late 
17th  Lancers.  Edited  by  Captain  M.  H.  Hayes.  Second  Edition, 
revised  and  enlarged.  In  one  vol.,  demy  8vo.,  with  numerous  Illus- 
trations from  Photographs  and  Drawings.      Price  i6s.  net. 

**  Both  in  the  matter  of  polo-playing  and  in  that  of  cliooeing  or  breeding  polo  ponies, 
the  Ycdnme  is  a  certain  antbority."— 97k«  Times, 

"*  Modem  Folo,'  written  by  B.  D.  MiUer  and  edited  by  Oapt.  H.  H.  Hayes,  will 
assoredly  become  the  aathoritative  work  oonoeming  the  game,  which  is  rapidly  growing 
in  faronr  in  this  country.  It  is  dear  and  bright  in  style,  and  it  is  proyided  with 
nnmeroos  iUostratioiis  from  photographs.**— iT/oci  and  WMte. 

"Mr.  Miller's  is  by  no  means  the  only  work  upon  the  Game  of  Folo,  but  it  is,  at  leasL 
the  most  complete  and  comprehensiye  work  upon  the  sabject  that  has  yet  been  issued. 
It  has  had  the  benefit,  too,  of  the  editonhlp  of  Gapt.  M.  H.  Hayes,  one  of  the  best 
anthorities  of  the  day  in  r^ard  to  all  matters  connected  with  horsemanship.  To 
Oapt.  Hayes  are  also  due  the  exoellent  photographs  by  which  the  book  is  iUnstrated, 
showing  almost  every  tarn  and  stroke  in  a  rather  complicated  game."->(7ra|>Aie. 
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